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THE INSECT FAUNA 

07 THK 

RECENT AND TERTIARY PERIODS, 

AND THE 

BRITISH AND FOREIGN FORMATIOIJS OF THOSE 

PERIODS IN WHICH INSECT REMAINS HAVE 

BEEN DETECTED. 

Bt HERBERT GOSS, F.L.S., P.G.S., P.Z.S., &o. 



Introduction. 

In the following paper I shall endeavour to call the attention of 
this Society to an interesting and important branch of Palaeontology, 
which, until a comparatively recent date, had received but little 
notice, either in this country or on the Continents of Europe or 
America. 

There can be no doubt of the importance of an acquaintance, on 
the part of the Geologist, with the insect fauna of former times ; 
for when we consider that insects are inhabitants not only of the 
air and the land, but also of the water,^ it is obvious that a stu'dy 
of their remains must be of the greatest value in assisting us to 
arrive at just conclusions as to the geological conditions of the 
Strth in past ages. 

» f.e., Freeh water. 
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The investigations and discoveries of ^Professor Oswald Heer, 
of Zurich, have shown that the study of fossil insects, and a com- 
parison of the numerical proportion existing between the caimivo^ 
rou8 and herbivorous classes of any former period, with that existing 
at the present day in various parts of the world, between the same 
classes, cannot fail to throw much light on the nature of the 
vegetation and climate prevailing during former Geological epochs. 
The testimony of so eminent a Geologist as Sir Charles Lyell, 
to the valuable deductions which may be drawn from a study of 
fossil insects, is too important not to be here referred to. In his 
** Elements of Geology ,"2 Sir Charles observes that, " the char- 
acters of many of the insects " (t.^., the fossil insects of (Eningen) 
" are so well defined, as to incline us to believe that if this class 
of the invertebrata were not so rare and local, they might be more 
useful than even the plants and shells in settling chronological 
points in Geology." 

The fossil remains of the Vertebrata, the MoUusca, and the 
Crustacea, have all been carefully studied ; but notwithstanding the 
evident importance of fossil Entomology, it is only in comparatively 
recent times, that the Insecta have begun to receive attention. 
M. Emile Oustalet, after alluding to the amount of attention 
bestowed on the other divisions of the Animal Kingdom, observes, 
that although reference had been made as early as the beginning 
of the Eighteenth Century ^ to " EntomolitheSy^ it was not until 
1839 * that M. BruU^, in an inaugural address to the " Faculty 



1 " Die Insekten-f anna der Tertiargebilde von CEningen und von Radoboj 
in Croatien, Leipzig, 1847-1853; Untersuchnngen iiber das Klima nnd die 
vegetations Verhaltnisse des Tertiarlandes," 1860 ; and a translation of 
the same into French by Dr. Ch. Gaudin, 1861. Die Urwelt der Schweiz, 
1865, and an English translation by Mr W. S. Dallas, F.L.S., edited by Mr. 
Heywood, F.R.S. 

* " Elements of Geology," 6th edition, p. 255. 

' Signer Massalongo observes, ** Fino dal principio del secolo xviii. s'ebbe 
contezza di insettl petrificati in varie parti d^Europa; ed il Schenchzer 
prima e qnindi il Sendelins furono forse i primi che cl abbiano tramandate 
notizie di qnalche importanza sopra questi esseri." Studii Paleontologici. 
Verona. 1856. p. 11. 

* " Depnis la vigonreuse impulsion donn^ par Cnvier ^ la Paleontologie 
les Mamif ^res, les Oiseanx, les Reptiles, les Foissons, les Crustac^s, et les 
Bayonn^s enz-mSmes, anssi bien que les v^etanx, ont et^ Tobjet de travauz 
considerables qn'il serait impossible d'ennmerer ici. Senls les insectes 
ont ^te n^glig^B pendant fort long temps, qnoiqne d^s le commencement da 
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des Sciences de Paris," ^ called attention to the interest which might 
be derived from the study of fossil Insects. 

It must not, however, be supposed from the foregoing observations, 
that this branch of Palaeontology had received literally no attention 
whatever, prior to 1839. Reference is made to fossil insects as long 
ago as 1700, in Scheuchzer's " Herbarium Diluvianum ;" ^ ^nd 
Marcel de Serres states that Linnaeus ^ gave the name of 
" Entomolithea " to those petrifications which exhibited traces or 
remains of insects. In 1726* a book containing descriptions 
of fossil insects, was published by Beringer and Hueber; 
this was followed in 1729 ^ by BromelFs *' Lithographia Suecana ;" 
in 1742 ^ by the *' Historia Succinorum," of Sendelius ; and 
in 1779 by Sch voter's " Lexicon."^ Nothing more, worth notic- 
ing, then appeared on this subject for about 50 years, when in 
1829,^ M. Marcel de Serres produced an important work on 
the fossil invertebrates of the Tertiary formations of the South 
of France.^ 

xviii.® si^cle, Scheuohzer et Sendelius eussent signal^ des EntomoUthes; 
at 06 n'est qu'en 1839 qne Bmll^ dans una th^se inaagnrale, sontanna 
devant la Faculty des Sciences de Paris, fit presentir I'intlrdfc que i>ouvait 
offrir r^tude des Inseotes fossiles.'' — See " Recherches sur las li&aotes 
Fossiles des Terrains Tertiaires de la Franca " by E. Oustalet. " Annales 
das Sciences G^ologiques," tome 2me. art No. 3, and the ** Biblioth^qne 
da I'^cola des hautes Etudes," tome iv®., article No. 7. 

^ " Sur la gisament das Insactes fossiles, et sur les secours que T^tude de 
ces animaux pent foumir k la G^ologie.'* Th^se, 1839, in 4o. 

' " Herbarium Diluvianum." Tiguri, 1700 & 1723 edit 2 in fol. Physica 
Sacra. 

' " On sait qua Linn^ a donn^ la nom d* EntomoUthes aux petrifications 
qui presentent des debris ou des vestiges d'insectes." Geognosie des ter- 
rains tertiaires, &c., (p. 207), by Marcel de Serres. 1829. 

* LithographiaB Wirceburgensis specimen primum. Fol. Wirceburg, 1726. 

* Lithographia Suecana. Acta Litteraria Suecise II. 1729. 

* Historia succinorum corpora aliena involventium. Lipsioe, 1742. 
' Lexicon, 1779. 8. T. 2. pp. 93-100. 

8 " Geognosie des terrains tertiaires, ou tableaux des principaux animaux 
invart^br^s das terrains marins tertiaires du midi de la France." 16mo. 
Paris at Montpallier. 1829. Sea also, " Notes Geologiques sur la Provence." 
Actes : Linn: Soc : Bord : xiii. 1-82. 1843. See also " Notes sur les fossiles 
du bassin d'Aix.** Ann : Sc : Nat. Vol iv., 1845. 

» I am particularly indebted to Mr. W. S. Dallas, F.L.S., Assistant Secre- 
tary of the Geological Society, for allowing me to have access to the library 
of that Society, during a period of nearly 15 months, prior to the data of my 
election as a Fellow of the Society. 
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In the same year (1829), a further contribution to our know- 
ledge of fossil Entomology was made by the late ^ John Curtis, 
in a paper on the '^ Tertiary Formations of Aix," by Sir Roderick 
Murchison, and Sir Charles Lyell. The next work of any impor- 
tance, which treated of this subject, was Bronn's " Lethaea Geo- 
gnostica," 2 published in 18S5. 

One of the most valuable works on this branch of Palaeontology, 
and which has, perhaps, more than any other, directed the attention 
of Geologists to its interest and importance, is Professor Heer's 
" Die Tnsekten ^ fauna der Tertiargebilde von CEningen und von 
Radoboj in Croatien." Professor Heer has done more to promote 
the study of thig_ subject than any other Palaeontologist, and has 
been justly styled, by Signer Massalongo,* "the Cuvier of 
fossil Entomology." 

Amongst the names of English students of, and writers on 
the subject, the most prominent is that of the Rev. P. B. 
Brodie, M.A., F.G.S., who, in 1845, with the assistance of Pro- 
fessor Westwood, produced the onli/ book * on Fossil Insects which 
has appeared in this country. 



1 See the " Edinburgh New Philosophical jToumal ** for October, 1829. 

' ** Lethasa Geognostica oder Abbilduugen und Beschreibungen der fUr 
die Gebirgs-Formationen Jsezeichn ends ten Versteinerungen." By Heinrich 
Georg Bronn. 1835, second edit. 1838. 

' "Die Insekten fauna der Tertiargebilde von CEniagen nnd von Badoboj 
in Croatien.** Leipzig, 1847-1853. See also, by the same author, " Zur 
Geschichte der Insekten." Verhandl. Schweiz. natnrf. Gesellsch., zxziv., 
78-97. 1849. " Ueber die fossilen Insekten von Aix in der Provence." 
Vierteljahrsschr. naturf. Gesellsch. Zurich I., 1-40. 1856. "Ueber die 
Insekten fauna von Badoboj." Bericht 32e Versamml. Deutsch. Naturf. 
118-121. 1858. " Untersiichungen iiber das Klima und die Vegetations 
Verhaitnisse des Tertiarlandes." 4to. Winterthur. 1860; and transla- 
tion of the same into French by Ch. Gaudin, 1861. " Die Urwelt der 
Schweiz," 1865 ; and translation of the same into English by Mr. W. 
S. Dallas, edited by Mr. J. Heywood. 

* " Perd fra tutti, quegli ohe portava al suo apogeo questa scienza fu 11 
celebre Prof. Osvaldo Heer di Zurigo, il quale a buon dritto pu6 vantarsi 
di essere il vero fondatore e riformatore di questa scienza, e deve essere 
salutato quale Cuvier della fossile Entoraologia." Studii Palaeontologioi, 
p. 11. Verona, 1856. 

* " A History of the Fossil Insects in the Secondary Bocks of England,*' 
by the Bev. P. B. Brodie, M.A., F.G.S. London, 1845. See also, by the 
same, a paper " On the Nature, Origin, and Geological History of Amber, 
with an account of the fossils it contains," in the report of the Warwick* 
shire Natural History Society for 1871 j also, by the same, a paper " On 
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Several short memoirs and papers on the subject, have also been 
written by the Rev. F. W. Hope,i P.R.S., Professor West- 
woocl,2 F.L.S., Dr. Henry Woodward, 3 F.R.S., Mr. T. Vernon 
Wollaston,* F.L.S., Mr. Arthur Gardiner Butler,* F.L.S., and 
others. 

In America, some attention has lately been devoted to Fossil 
Insects by Dr. Dawson,^ Professor Dana,*^ Professor Denton, Pro- 
fessor Leo Lesquereux, Mr. Mead, Mr. Richardson, Dr. Horn, Mr. 



the Distribntion and Correlation of Fossil Insects in the Secondary Bocks." 
Warwick, 1874. 

Note. — ^Varions short paperSf memoirSy and notices on the snbject of 
fossil insects have from time to time appeared in the "Proceedings 
of the Geological Society," the "Quarterly Jonmal of the Geological 
Society," the "Geological Magazine,'* the "Transactions of the Ento. 
mologioal Society of London," the " Quarterly Journal of Science,** 
and other periodicals ; but with the exception of Brodie*s " Fossil Insects ** 
(which is now out of print) no "booh has been written on this subject in this 
country. 

* See a paper on " Succinic Insects,** by the Rev. F. W. Hope, F.R.S., in 
the " Transactions of the Entomological Society of London,** 1, iii., 133-147 ; 
also another paper by the same on " The Fossil Insects of Aix, in Provence,** 
in the " Transactions of the Ent. Soo. London,'* iv., p. 250-255 j also another 
paper by the same, entitled " Descrizione di alcune specie d*insetti fossili,*' 
in the annals of the "Academia degli aspiranti naturalisti '* (Achille 
Costa). 

* See a paper entitled " CJontribntions to Fossil Entomology,** by Pro- 
fessor Westwood, M.A., F.L.S,, in the " Proceedings of the Geological 
Society of London,*' Vol. x., p. 878-396. 1854. Also, by the same, " Intro- 
ductory Observations to Brodie's * History of Fossil Insects in the Secon- 
dary Rocks of England.* '* 1846. 

' See a paper in the " Transactions of the Geological Society of Glas- 
gow,'* vol. ii., pt. 3. p. 234-248, by Henry Woodward, F.R.S. ; also a paper 
by the same on " The discovery of a new and very perfect Arachnide from 
the Ironstone of the Dudley Coal Field,** in the " Geological Magazine ** 
for September, 1871, vol. viii., p. 385; also a paper on "A new Ara- 
chnide, &c., in the " Geological Magazine," vol. ix., No. 9, September, 
1872, and in the "Geological Magazine,*' vol. x., No. 3, March, 1873; 
also a paper on " An Orthopterous Insect from the Coal Measures of 
Scotland," in the "Quarterly Journal of the Geological Society" for 
February, 1876. 

* See a paper on " The Brick Pit at Lexden, near Colchester," in the 
Quart. Joum. Geol. Soc, Vol. xix., 1863, pp. 893-400, by the Rev. O. 
Fisher, M.A., F.G.S., with " Notes on the Coleoptera,'* by T. Vernon Wol- 
laston, M.A., F.L.S. 

« See " Lepidoptera Exotica,** pp. 126-128, by Arthur Gardiner Butler, 
F.L.S. ; also a paper by the same in the Geol. Mag., x.. No. 103. 2-4. 

* See a paper by Dr Dawson, F.R.S., in the " Geological Magazine '* for 
September, 1867. 

' Sill. Joum.(2)Vol. xxxvii., p. 34. 
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Meek, and by that distinguished Entomologist, Mr. Samuel 
H. Scudder, ^ to whose numerous writings, especially his 
exhaustive essay on " Fossil Butterflies," recently published in 
the " Memoirs of the American Association for the Adyance- 
ment of Science," constant reference will be made throughout this 
paper. 

Amongst other important contributors to our knowledge of fossil 
Entomology must be mentioned Burmeister,^ Gravenhorst,^ Char- 
pentier,* Giebel,* Carl von Heyden,*-^^, Lucas von Heyden, ^^-^^ 



1 The Geological Magazine, Vol. v., April and May, 1868. " Memoirs 
of the American Association for the Advancement of Science.** Salem, 
Mass., 1876. See also "Bulletin of the Geological and Geographical 
Survey of the Territories," Vol. ii., No. 1, and the Report of Progress, 
1875-1876. Geological Survey of Canada. Proceedings of the Boston 
Society of Nat. Hist., vols, x., xi., and xviii. The American Naturalist, 
vols. i. and vi., &c. 

» Handbiich der Entomologie. 1832-1866. 

" " Bericht der Entomologischen Section.** Ueber d. Arbeit u. VerhsndL 
Schlesisch. Gesellsch. 1834. 92-93. 

* " Ueber einige fossile Insekten aus Badoboj in Croatien.** Acta. 
Akad. Loop. Carol, xx., 401-410. 1843. 

* Insekten reste in Wettiner Steinkohlengeburge. 1850. — "Deutsch- 
land*s Petrefacten.** 8vo. Leipzig, pp. 644. 1852. — "Fauna der Vor- 
welt,*' vol. ii. 8vo. Leipzig. 1866. — " Geologische Uebersicht der Vor- 
weltlichen Insekten.** Zeitschr. gesammt. Naturw. viii,, pp. 174-188. 1866. 
— Zur fauna des Lithographischen Sohiefers von Solenhofen, t. 9, p. 873- 
388. 1857. 

* CJi/rysohothris Veterana v/nd Blabera avita zwei fossile insekten von 
Solenhofen. " Palseontographica, vol. i., p. 99-101. 1851. (C. von Hey- 
den). 

7 Heste von Insekten aus der Braunkohle von Salzhausen und Westerburg. 
" Paleeontographica,** iv. pp. 198-201. 1864-1856. (C. von Heyden.) 

' Fossile Insekten aus der Braunkohle von Sieblos. Dunker and Meyer's 
" Palseontographica,** vol. v., pp. 115-126. 1858. (C. von Heyden.) 

* Fossile Insekten aus der IUieini.«chen Braunkohle. " Pala3ontographica,'* 
vol. viii., 1-15. 1859-1861. (O.von Heyden.) 

^' Gleiderthiere aus der Braunkohle des Niederrheins, der Wetterau und 
der Rhon. "Palseontographica,'* vol. x., pp. 65-82, 1861-63. (C. von 
Heyden.) 

" Bibioniden aus der Bheinischen Braunkohle von Bott. " Palaeonto- 
graphica,*' vol. xiv. 1866, 1866. (C. and L. von Heyden.) 

" Safer aus der Braunkohle des Siebengebirgea. " Palseontographica,'* 
vol. XV., 1865-1868. (C. and L. von Heyden.) 

^3 Fossile Insekten aus der Braunkohle von Salzhausen. "Palseonto* 
graphica,*' vol. xiv. 1865-1866. (C. and L. von Heyden.) 

^* Fossile Dipteren aus der Braunkohle von Bott in Siebengebeige« 
" Palseontographica," Vol. xvii. 1867-1870. (L. von Heyden.) 
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Saporta,^ Elirenberg,^ Pictet,^ Geinitz,^ Unger,* B^rendt,* Germar/ 
Goldenberg,^ Mayr,^ Boisduval,^^ Hagen,^^ Von Miinster,^ Massa- 

^ "Etndes snr la v^g^tation dn Sud Est de la France a I'^poque Ter- 
tiare," Ann. So. Nat. Bot. xv., 277-851. 1872. 

* " Insectes dans I'ambre" (Froriep's ** Notiz,*' 1841, t. xix.) ; and Leonh. 
& Bronn. n. Jahrb. 1843, p. 502. ~ 

' " Traits el^mentaire de Pal^ontologie,** vol. iv. Geneva, 1846. See also 
the Paris edition, 1854. 

* Grundriss der Versteinerungskunde, pp. 179-190. 1845-1846. 
Characteristik der Kreidegebirge, p. 13. 

* "FoBsile Insekten ans BjEtdoboj," 1839, in the Nova. Acta of the Leop. 
Akad. Ca>rol., and separately in 1842. 

6 " Die Insekten in Bernstein," 1st part. Dantzig, 1830. And ** Die in 
Bernstein befindlichen organischen Reste der Vorwelt." 1845-1856. 

' Insekten in Bernstein eingeschlossen, &o. '' Magazin der Entomologie," 
1813. T.l,H.l, pp. 11-18. 

"Fauna Insectorum Enropse." Faso xix. of the continuation of Panzer; 
or separately : Insectorum protogaeas specimen sistens inseota carbonum 
fossilium. Halld. 1837. 

Ueber die Versteinerten Insekten des Juraschiefers von Solenhofen. 
Isis. iv., p. 421-424. 1837. 

Die Versteinerten Insekten Solenhofens. Acta. Akad. Leop. Carol., t. 19, 
p. 1, pp. 187-222. 1839. 

Die Versteinerungen des Steinkohlengebirges von Wettin und Lobejiin. 
Hall^, 1844-1853. 

Beschreibung einiger neuen fossilen Insekten. Miirister's Beitrage. (1841.) 
Heft 5. 

1. In dem lithographischen Schiefer Baierns. 

2. In Schieferthon des Steinkohlengebirges von Wettin. 

Enige fossile Insekten aus der Braunkohle und dem Siisswassermergel 
von Aix. Zeitschrift der Deutsohen Geol. Gessellchaft, 1. 1, pp. 52-63. 1849. 

8 " Die fossilen Insekten der Kohlenformation von Saarbriicken." 
Sitzungsbericht der Kais. Akad. der Wissensch." Vienna, 1852; and in 
" Palseontographica " of Dunker and Meyer, Vol. iv. 1854-1856. " Neue 
Jahrb. fiir Mineralogie,*' &c. 1869 and 1870. And "Fauna Saraepon- 
tana Fossilis," pt. 1, 1873, and pt. 2, 1877. 

* Die Ameisen d. Baltischen Bernstein. Kdnigsberg, 1868. 

1® ** Annales de la Soci^t^ Entomologique de France," viii., Bull 11, 12 j 
and ix., 371-374. 1839 and 1840. 

'1 Entomologische Zeitung, 1846, p. 6. 

Die fossilen Libellen Enropas. Stett. Ent. Zeit., t. xi, p. 6-13. 1848. 

Ueber die fossile odonate Stett. Ent. Zeit., t. x. 226-231. 1849. 

Ueber die Neuroptem der Bernstein-fauna. Verhandl. Wein. Zool. Bot. 
Verein, Vol. iv, p. 221-232. 1854. 

Die in Bernstein befindlichen Neuroptem, 1856. (B^rendt.) 

Zwei Libellen aus der Braunkohle von Sieblos. Meyer's Palseontogra- 
phica, Vol. V, p. 121-126. 1858. 

P. Acutipennis aus der Braunkohle von Sieblos. Palaeont., vol. viii. 1859. 

" A Comparison of the Fossil Insects of England and Bavaria :*' in the En- 
tomologist's Annual, 1862. 

Die fossile Odonaten Solenhofens Palaeontographica, Vol. x. 1862. 

Ueber die Neuroptem aus dem Lithographischen Schiefer in Bayem- 
Meyer's PaleBontographica, Vol. x, p. 96-145. 1861-1863. 

Neuroptem aus der Braunkohle von Rett in Siebengeberge. " PalsBonto- 
graphica," Vol. x, pp. 247-269. 1863. 

Die Neuroptem des Lithographischen Schifers in Bayem. " PaleBonto- 
phica.' 1866. 
' BeitrSge zur Geognosie nnd Petrefacten Knnde.'' Bayrenth, 1841« 
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longo,^ Van B^neden,^ Dohrn,^ Preudhomme de Borre,* lynlphn* 
Brongniart, &c. ^ ' 

I now propose to refer briefly, in the descending order of geolo- 
gical succession, to the various British and Foreign formations of 
the Recent and Tertiary periods, in which remains of insects hare 
been detected, and to enumerate, as far as possible, the several orders 
and species, to which such remains have severally been assigned. 

Before doing so, it will be desirable to make a few observations 
on the probable circumstances, under which insects became em- 
bedded in certain strata, in which their remains have been dis- 
covered. 

The estuarine and purely fresh-water formations are, as would 
naturally be expected, those in which the remains of insects have 
been found in the greatest quantities ; but their remains have 
also been discovered, and in some cases in considerable numbers, in 
marine formations, such as the Stonesfield Slate of England and the 
Solenhofen Slate of Bavaria. Their presence in such formations, 
may be accounted for by supposing them to have been blown 
or washed out to sea from some neighbouring land, or to have 
been blown into the sea when attempting to cross it, and then 
sinking to the bottom, have become embedded in the sediments 
there accumulating. 

It is well known to all Entomologists that insects migrate in 
vast armies, frequently crossing the sea to effect their purpose. 

Pieris Rapes has been known to cross the channel from France 
to England, in a dense swaim. On this subject an eye-witness has 
written — " Such was the density and extent of the cloud formed 
by the living mass. that it completely obscured the sun from the 
people on board the steamer, for many hundreds of yards, while the 
insects strewed the deck in all directions." Mr. H. W. Bates, 

1 " Studii PalsBontologici. Verona, 1856. 

s Bulletins de TAcademie Bojale de Belg^qne, 2me serie, Vol. xxiii., pp. 
884-400. 

* Zur Kenntniss der Insekten in der Primarformationem. " Falaeontogra- 
phica/* Bd. xvi , pp. 129-136. 

* *' Notes sur des Empreintes d'insectes fossiles," extracted from the 
" Annales de la Soci6t6 Entomologique de Belgique,** tome xviii. 1875. 

* Bulletins de la Society Gfeologique de France, tome iv, p. 469, 187C ; and 
** Compte-Eendu de la Soci^te Entomologique de Belgique." S^rie 2, No. 47. 
(1878). 

Note. — No attempt is made here to give a complete list of the writings, on 
fossil Entomology, of the above-named authors. The bibliography of the 
fltubject will be dealt with at the end of the third paper. 
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F.L.S., in his book on the ** Amazons," mentions several instances 
of the flights of insects over the ocean. Live beetles have been 
caught at sea many miles from the shore. Swarms of locusts have 
been observed many hundreds of miles from land, and moths, 
dragon flies, and other insects have alighted on the decks of vessels 
in mid-ocean.^ 

The occasional presence of a fossil insect in marine formations 
may be thus accounted for ; but where insect remains are detected 
in any abundance in such formations, the proximity of dry land, 
at the time of their deposition, may be generally assumed. 

Wherever insects have been discovered in a fossil state, the 
Coleoptera are generally very numerous. This is easily accounted 
for by the hardness and indestructible nature of their elytra. 

It is worthy of note that the insects even from the older strata 
(^.^.,the Coal Measures), are far more closely allied to existing spe- 
cies than the rest of the fauna of the ancient world 5 and although 
some of them cannot be identified with any living types, still there is, 
as Mr. Brodie observes, ^' a much less proportional difference in this 
respect than might fairly be expected ; so that these fossils may be 
almost said to afford an exception to the usual conclusions which 
have been derived upon this subject." 

It is evident, from a comparison of fossil insects with exist- 
ing species, and from a study of their geographical distribu- 
tion, that the temperature of Europe has, daring the Tertiary 
Period, undergone considerable changes ; and the distribution of 
genera, and the size of species, as well as the numerical proportion 
existing between various groups, indicate the former existence of a 
warmer climate in Europe than that now prevailing in the same 
latitudes. 

Dr. Heer has noticed that the development of insects has been, 
as might be expected, influenced by that of the Vegetable King- 
dom ; certain species not having appeared prior to the period at 
which dicotyledonous plants attained their highest state of develop- 
ment. 

It has been remarked by M. Oustalet,^ that each formation, or 
rather each deposit (on the continent), in which fossil insects have 
been detected, is characterised by the prevalence of some particular 

^ See Wallace's " Geographical Distribution of Animals," Vol. i., p. 32* 
1876. 
* Becherches but les Insectes f ossiles, p. 26. 
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family or order ; thus the genus Blatta is especially well repre- 
sented in the Lias of Aargau ; the Rhyncophora in the marls of 
Aix ; the Buprestidce in the quarries of (Eningen ; the Ants in the 
sulphurous marls of Radohoj ; and the Termites in the Baltic 
amber. This seems satisfactory evidence that each one of these 
groups found in its locality, during the period of its existence, all 
the essential requisites for its development. 

I have a good deal to say on this subject, as well as on that of 
the dates of apparition of the various orders of insects on the 
Geological horizon ; but my observations will be reserved until the 
end of the third paper of the series, when— having brought under 
review the various (insect) fossiliferous strata of the Recent, Ter- 
tiary, Secondary, and Primary Periods, and the orders, families, and 
species of insects which have been discovered therein — I shall be 
better able to draw general conclusions than I am in the introduc- 
tory portion of the first paper. 

I will now proceed to notice the various formations in which 
fossil insects have been detected, and the orders, families, and 
species to which such fossils have severally been referred. 

In every case British strata and their fossils will be first alluded 
to, and then those of the Continents of Europe and America. 

RECENT OR POST TERTIARY. 

BRITISH STRATA. 

One of the most recent deposits in this country, in which fossil 
insects have been detected, is that of the Brick earth at Lexden,^ 
near Colchester. In a paper " on the Brick Pit at Lexden," in the 
" Geol. Society's Journal " for 1863, the Rev. 0. Fisher states that 
he obtained a number of specimens of Coleoptera from this locality, 
which he submitted to Mr. T. Vernon Wollaston. Amongst these 
remains Mr. Wollaston identified several elytra of beetles, be- 
longing to the following genera, viz. : Cassida, Curculio, Coccinella, 
Chrysomela, and Cossyphus, Some of these remains are referred, 
doubtfully, to CaraUdce and Buprestidce, Mr. Wollaston states 
that, with one or two exceptions, these Coleopterous remains could 
not be referred to existing British species. 

^ On the Brick Pit at Lexden, near ColcheBter, Qnart. Jonm. Greol* Soo., 
Vol. xix. 1868, pp. 893-400, by the Rev. O. Fisher, M.A., F.G.S., with notes 
on the Coleo;ptera, by T. Yemon Wollaston, M.A., F.L.S. 
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In the third volume of the Geological Society's Proceedings,^ there 
is a paper, by Lyell, on " the Boulder formation, or drift, and asso- 
ciated freshwater deposits, comprising the mud clififs of Eastern 
Norfolk." This paper contains an account of the discovery in the 
Mundsley deposit, of the elytra of certain Beetles, especially of the 
genus Donacia. Mr. Curtis was of opinion that in these remains 
there were two species of Donacia^ both possibly identical with 
existing British Insects. The same Entomologist has also 
detected, in these fossils, the presence of an Elater, an elytron of 
one of the Harpalidce, also another elytron, which he confidently 
referred to Copris lunaris. 

Dr. Berger,2 in his account of the Isle of Man, speaks of finding} 
in diluvial deposits, a vast number of the exuvice of beetles, and 
bees and their nests, crushed together with seed vessels. 

FOREIGN STRATA. 

The most recent strata on the Continent of Europe, in which 
fossil insects have been found, are, according to Professor Heer,' 
the Lignites and Clays of Utznach and Diirnten, in Switzerland, 
which he refers to the Recent or Post Tertiary period. 

M. Brull6 records from these deposits a Coleopterous insect 
allied to Feronia leucopthalma, another similar to Callidiua fen" 
nicum, and an Elater referable to Elater {? Harpalus) ceneua. 
Professor Heer records from the same deposits two species of 
Donacia^ resembling Donacia discolor, and Donacia sericea ; and he 
says that their elytra lie by hundreds in some parts of the Lignite. 
Dr. Heer also describes a species of the genus Hylohius {H. 
rugosus), allied to Hylohius pineti, but distinct ; an existing species 
of the genus Fterostichus {P. niger\ and two extinct species of 
CarabidcBy viz., C diluvianus and C, cordicollis. 

In the 9th volume of the " Bulletins de la Society G^ologique de 
France," * M. Cordier is reported to have communicated to the 
Society an extract from a letter, addressed to him from Stockholm, 
by M. E. Robert, in which the latter stated that he had found, in 
the turf pits near Elsinore, remains of insects, including Lucanidce^ 
(Cervus longirostris), Aphodius fossor, two species of BupreS' 
tidcB, &c. 

1 Geological Proceedings, Vol. iii., p. 175. 

2 See Geol. Transactions, Vol. v., p. 501. 

• Urwelt der Schweiz, p. 481. 

* Ball, Soc. Geol. de France, t. ix., p. 114. 
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TERTIARY OR OAINOZOIO. 

The very small number of fossil insects, recorded from tlie Ter- 
tiary formations of the United Kingdom is remarkable, especially 
when compared with the great number of species described from 
European and American Tertiary formations. 

No doubt the list of species in this country will be largely 
increased when further investigations have been made. The insig- 
nificance of the British list may, in a great measure, be accounted 
for by the fact that in this country, the researches and investiga- 
tions of the Rev. P. B. Brodie, Professor Edward Forbes, Mr, W. 
R. Brodie, the Rev. 0. Fisher, Captain Woodley, and others, have 
principally been in the Secondary Rocks — especially in the Middle 
and Lower Purbecks of the Upper Oolite, and in the Lias ; whereas, 
on the Continent of Europe, as much attention appears to have been 
bestowed on the formations of the Tertiary epoch, as on those of 
any other ; and besides, on the Continent, investigations have been 
carried on for a much longer period, and by a far greater number 
of persons. 

BRITISH STRATA. 

Lower Miooene. 

In the list of fossil insects at the end of Mr. Brodie's paper on 
the " Distribution of Fossil Insects,"^ I find recorded " Elytra of two 
Species of beetles from the Miocene formation in the neighbourhood 
of Antrim, Ireland." 

These beetles are also mentioned by Professor Judd, F.R.S., in 
his 1st paper on the " Volcanic Rocks of Scotland."^ 

^Mr. Pengelly, F.R.S., states^ that when Professor Heer was in 
England, he devoted a few days to the deposits of Bovey Tracey, 
in Devonshire, and that amongst the remains from these strata he 
obtained one Beetle — Buprestis Falconeri, This insect, says Mr. 

* See a paper on the " Distribution and Correlation of Fossil Insects, 
chiefly in the Secondary Rocks," by the Rev. P. B. Brodie, M.A., F.G.S., 
Warwick, 1874. 

a Geol. Jourl., Aug., 1874, Vol. 30. 

' See a paper on ** The Lignites and Clays of Bovey Tracey, Devonshire," 
by W. Pengelly, in the Royal Society's Proceedings, Vol. xi, 1860-62. 

* I am indebted to Professor John Morris, F.G.S., for calling my attention 
to this paper. 
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Pengelly, was the first evidence of animal life which had been ob» 
tained from these strata. 

Upper Eocene. 

In the December number of " Nature '' for 1874, Mr. E. J. 
A' Court Smith records the discovery, in the Eocene shale of Gurnet 
Bay, Isle of Wight, of " a bed of insects, flies and gnats, and the 
larvae and pupas of the latter, the larvae in countless thousands ; 
also the wings, in great number, of a variety of flies, butterflies, 
and grasshoppers ; also a wing resembling that of a mole cricket ; 
likewise two or three beetles." 

In a letter to me on the subject, dated the 8th February last, Mr. 
A'Court Smith says — " I regret that I am unable to furnish you 
with more than the orders I have recognised in the insect collection 
obtained from the Eocene shale of this place. Diptera are well 
represented; Hemiptera by one or two species; Lepidoptera in 
considerable numbers, and several species ; Orthoptera are mainly 
confined to beautiful wings of grasshoppers and crickets ; there 
are also specimens of Hymenoptera and Neuroptera, There are 
fully one thousand specimens of insects, more or less perfect, quite 
a thousand wings from the most minute — scarcely to be recognised 
without a lens — ^to very fine specimens of grasshoppers, and other 
Orthoptera.^' 

A sample of this collection — which is by far the most important 
yet obtained from English Tertiary strata — is at present in the 
possession of Dr. Henry Woodward, F.E.S., and by his courtesy 
I have had an opportunity of inspecting it.^ 

^ Since this paper was read in June last, these insect remains have been 
identified by Dr. H. Woodward and Mr. Frederick Smith, and they have 
been described by Dr. Woodward in a paper read by him at a meeting of 
the Geological Society, on the 19th December last. In the abstract of the 
proceedings of the Society at this meeting, these fossils are thus described— 
*'The remains of Insects noticed in this paper were obtained by Mr. E. J. 
A'Conrt Smith, from a thin bed of limestone, belonging to the Osborne or 
St. Helen's series at Thomess and Garnet Bay, in the Isle of Wight. The 
collection is the result of about 20 years' work. The insect remains com- 
prise about fifty specimens of Diptera^ including wings of TipuUdoB and 
CuUcidaj and the pupa apparently of a gnat, one wing of a Hemipterous 
insect, and a flattened Homopterous insect, identified by Mr. F. Smith with 
Triecphora sanguinolenta ; two specimens referred to the Lepidopterous 
genus Lithosia j only three Orthopteroby one a Qryllotalpay the other two be- 
longing to a grasshopper : thirty-five Hymenopterous wings, thirty-three of 
which are referred to ants of the genera Myrmica, Formica^ and Camponotus ; 
twenty-three eicamples of Neuroptera referred to TermeSy Perla, Lihelhila, 
AgrioUj Phrygcmea, and RemerobiiLS ; and twelve of Coleopteray including 
species of BydrophiluSf Dyticus, Anohium, Borcus^ and Staphylinus,^^ 
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Middle Eocene. 

In the Geological Society's Proceedings for 1854,^ Prof. West- 
wood describes and figures eertain Buprestidce from the Leaf beds at 
Creech, near Corfe, Dorset, belonging to the Bagshot series of the 
Middle Eocene ; also Elytra of HelopidcB and Curculionidce from 
the same formation.^ 

Mr. Brodie informs me that Mr. J. S. Gardner,^ F.G.8., has 
recently discovered remains of insects at Bournemouth, in the Leaf 
Beds of the Bagshot Sands ; that they consist of eli/tra of Coleop* 
tera, wings of gnats and bees, Diptera, &c. 

Lower Eocene. 

In the list at the end of Mr. Brodie's paper on the ** Distri- 
bution of Fossil Insects," Elytra of Coleoptera are recorded from 
"the Lower Eocene of the Isle of Wight;" and Dr. Mantell,* 
in his " Geology of the Isle of Wight/' mentions that " Mr. 
Webster has observed traces of Coleopterous insects in the Lon- 
don Clay, near Parkhurst.'* 

In the "Geologist" for January, 1861,^ Mr. Caleb Evans, 
states that he obtained a few insect remains from the Paludina 
bed at Peckham. These remains were referred to Dr. Henry Wood- 
ward and Mr. Frederick Smith. Dr. Woodward was of opinion that 
three of the specimens were not detenninable ; that one was the 
elytron of a species of Curculionidce y genus StrophosomuSy or 
Cucorhinus (?), and another an elytron of an Elater. 

I can find no record of the discovery of any other fossil insects 
from British Tertiary® formations. 

1 Gaol. Proc., Vol. x, p. 381. See also Quart. Joum. Geol. Soo., Vol. ix, 
p. 53-54, 1853. 

» In a paper in the Annals and Magazine of Natural History for 1869, Mr. 
Wanklyn alludes to an insect discovered by him in the Bournemouth Leaf 
Beds, and also adds — '* Remains of Insects from the Pipe Clay of Corfe 
have been figured in the Quarterly Journal of the Geological Society, in a 
paper by Mr. Prestwich." 

' Since this paper was written Mr. J. S. Gardner has discovered further 
remains of insects in the Bournemouth Leaf Beds. Many of them are in 
a fair state of preservation, and Mr. Gardner has been good enough to lend 
them me for examination. 

* " Geological Excursions Round the Isle of Wight/' by Dr. G A. Mantell, 
F.B.S., p. 101 ; and the Quart. Jour. Geol. Soc, 1853, p. 53-54. 

» <* Geologist," January, 1861, p. 39-40, 

• At page 254 of the ** Geologist " for 1868, Mr. J. Brown, of Stanway 
records the occurrence of elytra of Coleoptera in a bed of peat at Stanway 
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FOREIGN STRATA. 

On the Continent of Europe, discoveries of insect remains in 
Tertiary Strata have been made chiefly at (Eningen in Switzerland ; 
Radoboj in Croatia ; Corent and Menat in Auvergne ; Siebenge- 
berge on the Rhine ; Aix in Provence ; and at Monte Bolca in 
Upper Italy. The remains of many species have also been detected 
in Amber from various localities, but especially from the Amber 
which the Baltic Sea throws up on the coasts of Prussia. It is 
difficult to know exactly to what geological epoch this substance 
should be referred. Sir Henry de la Beche was of opinion that the 
Prussian deposits of Lignite and Amber belong to the Tertiary 
rocks, and that their place was probably above the supracretaceous 
group. 

To whatever period, however. Amber may be most properly 
referable, I shall in this paper treat of it, and of the insect remains 
delected therein, after closing the subject of the Tertiary formations. 

European Strata. 
Upper Miocene. 

The principal deposit of this period, in which insect remains have 
been detected, is the great lacustrine formation of (Eningen, in the 
valley of the Rhine, between Constance and Schaffhausen. 

The CEningen strata are said to consist of a series of marls^ 
and limestones, many of them thinly laminated, and which ap- 
pear to have slowly accumulated in a lake, probably fed by springs, 
holding carbonate of lime in solution. The organic remains have 
been chiefly derived from two quarries, the lower of which is about 
550 feet above Lake Constance, and the upper quarry is about 150 
feet higher. 

From these quarries Professor Heer^ had, 'by the year 1861, 
obtained 5,081 specimens of insects, viz. : — 





Specimens. 




SpeoiinenB. 


Coleoptera 


2466 


Hemiptera 


598 


Neuroptera 


882 


Orthoptera 


131 


Hymenoptera 


699 


Lepidoptera 


6 


Diptera ... 


310 







1 See " Lyell's Elements of Geology," 6th edit., p. 248. 

* See "Die Insekten fauna der Tertiargebilde von (Eningen und von 
Badoboj in Croatien." ** Urwelt der Schweiz,'* and *' Becherches ear le 
Climat et la V^g^tation du pays Tertiaire," p. 197. 
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This number of specimens comprised 844 species,^ viz. : — 





Spedea. 




Species 


Goleoptera 


518 


Hemiptera... 


133 


Neuroptera 


27 


Orthoptera 


20 


Hymenoptera 


80 


Lepidoptera 


a 


Diptera ... 


63 







Professor Heer^ observes, that by comparing the number of 
specimens of each order with the number of species of each order, we 
get the following average number of specimens to each species, 
viz.: — 

Coleopterasespecimens to each species 4*7 



Neuroptera 

Hymenoptera 

Diptera 

Hemiptera 

Orthoptera 



33- 
8-7 
6- 
4-6 
6-6 



Lepidoptera m i> m ^'7 

It will be noticed that the numbers of specimens and species of 
the Goleoptera greatly exceed those of any other order. 

All the most important groups of the Goleoptera^ as well as the 
majority of their families, are represented in the CEningen fossils. 

Species. Bpeoies. 

The Bhynohophora comprise 108 The Ghryaomelina comprise 50 

„ Stemoxi „ ... 67 >, Lamellioomia „ ... 42 

„ Clavicornia „ ... 55 „ Longicomia „ ... 80 

„ Geodephaga „ ... 54 „ Falpicomia „ ... 22 

Each family, observes Dr. Heer, contains on an average about 
ten species, and each genus three species ; whilst at the present 
day, in Switzerland, each family includes about forty-five species, 
and each genus five. Europe, taken as a whole, contains at the pre- 
sent day about 7-9*speciesto each genus ; North America, 4*4, and 
South America, 6*7. 

Of the 844 species above mentioned about 440 are referable to 
45 genera peculiar to (Eningen, viz. : — 





Genera. 




Genera. 


Goleoptera 


... 21 


Hemiptera 


... 11 


Hymenoptera ... 


... 6 


Orthoptera 


... 1 


Diptera 


... 6 







1 For list of species, see post, — ^pages 47-50. 

« Becherches sur le CUmat et la Vig^tation dn pays Tertiaire, p. 197. 
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In my introductory observations, I alluded to the conclusions 
wliicli might be drawn, as to the climate and vegetation of a former 
epoch, from the study of its fossil insect fauna. I will now en- 
deavour to explain, by reference to some of the CEningen fossils, 
the mode in which such conclusions may be arrived at, 

M. Oustalet^ and Professor Lacordaire remind us that insects in 
general, and the Coleoptera in particular, may be divided, according 
to the nature of their food, into two classes, viz., into Carnivorous 
species and Herhivor<ms species. The proportion which one of 
these classes bears to the other varies in different countries, and, 
according to Professor Lacordaire,^ the number of carnivorous 
species, in proportion to the number of herbivorous species, rapidly 
diminishes as we approach the Equator. 

M. Oustalet,^ quoting Lacordaire, states that at the present day 
the proportion of carnivorous species of Coleoptera to the total 
number of species of that order, in the undermentioned countries, 
is as follows, viz. : — 

In the New World, 

In North America : ; 1 : 4-01* 
„ South „ : : 1 ; 9*59 

„ Bio Janeiro : : 1 : 22*51 

In the Old World.* 

In Siberia : : 1 : 290 

„ Enrope : : 1 : 3*87 

„ Africa : : 1 : 5*55 

Now, at (Eningen, according to the discoveries of Dr. Heer, 
the fossil carnivorous Coleoptera are, to the total number of species 
of that order, in the proportion of 1 : 4*62, and to the herbivorous 
species of that order, in the proportion of 1 : 3*62 ; that is to say, 
the carnivorous Coleoptera were rarer in this locality, in Upper 
Miocene times, than they are in Europe at the present day ; although 
they were much more numerous there than they are at the present 

* Becherches sur les Inseotes fossiles, p. 16. 

* In his " Introduction d TEntomologie/* Yol. 2. p. 577, Lacordaire says, 
" La proportion relative des Coleopt^res, or^ophages diminue rapidement 4 
m^snre qu 'on se rapproche de TEquatenr." 

' Eecherches sxu* les Inseotes fossiles, p 16. 

* In the *^ Becherches sur le Climat, et la Y^g^tation du pays tertiaire," Dr. 
Heer gives this proportion as 1 : 4, and not 1 : 4*01, as given by M. Lacordaire. 

* See " rintroduction ^ rEntomologie," Yol. 2, chap, xiv, p. 577i by Pro. 
lessor Lacordaire, 
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day in tropical countries, especially South America. It may be 
inferred from the difference in the proportion existing between 
these two classes of the Coleoptera, in Miocene times, as compared 
with the proportion existing between them at the present day, and 
from the general character of the insect fauna of (Eningen^ that 
the climate of this part of Europe, during* the Upper Miocene 
period, approached nearer to that of the tropics than at the present 
day ; and this inference is materially strengthened by the study 
of the present geographical distribution of many of the genera and 
species of insects, inhabiting CEningen at that period. 

The majority of the (Eningen species belong to genera dis- 
tributed at the present day, over the Old and New Worlds; and 
these genera are said to comprise more than two-thirds of the 
total number of species discovered in these strata. Dr. Heer 
estimates that out of 180 genera of this class, 114 belong to the 
Coleoptera, Of these 180 genera two are not found, at the present 
day, out of Africa (Lepitrix and Gymrwchila) — two are specially 
American (Anoplites and Naupactus) ; but of the rest some are 
met with in Africa^ Asia, and America, particularly in the last 
named country. 

A great number of the species of this period are allied to existing 
American species, and very few of them belong to genera exclu- 
sively European^ — 17 genera still inhabit the old world ; and eight 
of them, as well as the small number which are exclusively Euro- 
pean, are still represented at the present day in the Mediterranean 
fauna. 

On the subject of the insect fauna .of this locality, Sir Charles LyelP 
observes, " few of the genera of insects are extinct, but many of 
them imply a geographical distribution widely different from that 
now obtaining in the same part of the world." 

Dr. Heer^ found that the results furnished by an examination 
of the insect fauna of CEningen agreed, on the whole, with those 
arrived at from a study of the flora ; though the character of the 
flora is more strictly American, and more tropical than that of 
the fauna. 

1 These genera (i.e., those exclusively European) are AmphoUSf Pros- 
temma, Eusarcoris, Heterogaster, and Pemphigus, "Becherohes but le 
Olimat/' p. 203. 

a See Lyell's ** Elements of Geology," 6th edition, pp. 254-255. 

' For a full acoount of Dr. Heer*s deductions, see ^'Becherohessurle 
Climat et la V^g^tation du pays tertiaire," pp. 204-205. 
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To this period (Upper Miocene) Dr. Heer refers certain strata 
at Parschlng, in Styria, Austria ; from which he enumerates 14 
species of insects, yiz.^ : — 

Species. Species. 

Coleoptera ... , ... 7 Hymenoptera 2 

Orthoptera 2 Diptera 2 

Nenroptera 1 

The classical deposits of Senigallia, in the north-east of Italy, 
also helong to the Upper Miocene period. 

These deposits, so famous for the quantity of animal and vege- 
table remains detected therein, contain, says Signor Massa- 
longo,^ numerous impressions of insects. ^Many beautiful specimens 
of insects are said to have been obtained from these beds by the 
Eev. F. W. Hope, but I am not aware that he ever published any 
description of them. 

It was from these strata that Signor Procaccini-Ricci* obtained 
a considerable number of species, which afterwards formed part of 
the collection of Signor ^Giuseppe Scarabelli di Imola. 

Signor Massalongo^ describes two fossil larvae of the genus 
Lihellula^ which he states that he found in splitting open some 
slabs of stone from this locality. He has named one species 
Lihellula Eurt/nome, and the other species Libellula Doris, 
With this exception, I have failed to meet with the description 
of any Fossil Insects from Italian strata of this period. 

Middle Miocene. 

To this period are referred the Marls of Radoboj, in Croatia, 
which have been productive of a great quantity of insect remains. 

* See " Hecherches snr le Climat et la Vegetation dn pays tertiaire,'* p. l97. 
' ''Le classiche gessaje del Sinigalliese rese celebri, per le copiose 

reliqnie di esseri organizzati appartenenti tanto al regno animale che 
vegetale, racchiudono anche non rade impronte di insetti.'* " Stndii Falaeon. 
tologici," Verona, 1856, p. 22. 

« Mr Brodie informs me that the insects collected by Mr Hope from 
Senigallia, are in the Taylor Gallery, at Oxford. 

* I have not been able to find any description of these fossils in the only 
work of Signor Procaccini-Ricci's to which I have had access. 

* In op. cit. Massalongo says, "Voglio sperare che il mio amico Giu- 
seppe Scarabelli che si h arricchito della raccolta del defmito Brocaccini- 
Bicci, vorr^ qnanto prima fare di pnbblica ragione la bella serie di insetti 
petrificati di qaesto Inogo, dei quale h possessore." 

* ''Stndii Faleontologici,'' pp. 22 and 2d, plate l, figs. 8.13. 
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^Professor linger was the first author who published, (in 1839) 
on the fossil insects of this locality, a memoir of any importance. 
This was followed, in 1843, by a paper by ^Von Charpentier (in 
the Acta. Akad. Leop. Carrol.). Since then^ Professor Heer has 
thoroughly studied the fossil insect fauna of Radoboj, in which he 
has recognised a great number of tropical forms, including some 
gigantic Termites, 

Of the insects from this locality, 312 species have been deter- 
mined, viz. : — 





Species. 




Species. 


Goleoptera about 


... 42 


Lepidoptera abont 


8 


Orthoptera „ 


... 13 


Diptera „ 


.. 83 


Neuroptera „ 


... 20 


Hemiptera » 


61 


Hymenoptera „ 


... 86 







The Goleoptera are comparatively rare, and most of the species are 
only represented by individual specimens ; but the *ants are repre- 
sented by 57 species, of one of which {Formica occultata)^ Dr. Heer 
is said to have obtained 594* examples. *Sir Charles Lyell observes 
of this locality — ** The insect fauna is very rich, and, like the plants, 
indicates a more tropical climate than do the fossils of CEningen. 
There are 10 species of Termites, some of gigantic size, and large 
dragon flies with speckled wings like those of the Southern 
States of North America; there are also grasshoppers of con- 
siderable size, and even the Lepidoptera are not unrepresented." 

The first species (E. atava) of this order, i.e., Lepidoptera j was 
first described by Von ^Charpentier, and referred by him to the genus 

^ <* Fossile Insekten ans Badoboj.'' Yerhandl. der Kais. Leop. Akad. der 
Naturforsclier, 1. 19, pp. 412-428. 

* Uber einige Fossile Insekten ans Radoboj in Croatien, '* Acta Akad. Leop. 
Carol.," vol. 20, p. 401-410. 1843. 

Von Charpentier describes 7 species, including one L&pidopterous Insect, 
which he referred to the genus Sphinx, but which has subsequently been 
identified as a butterfly, i.e., Eugonia Atava, 

' Die Insekten fauna der Tertiargebilde, Ac. ; also " Ueber die Insekten 
fauna von Badoboj." Bericht 32e. Yersamml, Beutsch. Naturf. 118-121. 
1858. 

* See " Becherches sur le Climat et la V^^tation du pays Tertiaire," p. 
197. 

* So says M. Oustalet, but Dr. Heer, in his " Becherches sur le Climat,** 
says 500. 

* Lyell's " Elements of Geol.," p. 243. See also " Becherches sur le 
Climat," p. 206. 

7 '' Acta Akad. Leop. Carol," xz., 408. 
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Sphinx, Dr. Heer^ refers it to the genus Vanessa ; but Mr, ^Scudder 
places it in the genus Eugonia, ** the position," he says, " dubi- 
ously assigned to it by Kirby, in his * Synonymic Catalogue.' '* 
The genus to which Mr. Scudder refers this fossil is represented 
equally in Europe and America. 

The second species, ^Mylothrites Pluto^ is described by Heer, and 
referred by him to the genus ^Vanessa, It is also described and 
figured by Sir Charles Lyell, who observes — " In one instance, the 
pattern of a butterfly's wing has escaped obliteration in the marl- 
stone of Radoboj ; and when we reflect on the remoteness of the 
time from which it has been faithfully transmitted to us, this fact 
may inspire the reader with some confidence as to the reliable 
nature of the characters which other insects, of a more durable 
texture, such as the beetles, may afford for specific determination.'* 
Mr, W. H, Edwards,* of "Western Virginia, in his work on 
American butterflies, expresses an opinion that this species 
ought to have been referred to the genus Argynnis* I have care- 
fully examined the species of this genus, which Mr. Edwards 
considers the nearest living representative of the fossil species 
jPlutOj in the collection of the British Museum ; but I fail to trace 
in it any but a very superficial resemblance to the latter, of which 
it is nearly double the size. My friend Mr. Butler® refers it to the 
genus Junonta, but Mr. 'Scudder states that the new drawing of 
the fossil, which he received through his friend Herr Brunner 
Ton Wattenwyl, leaves little doubt that the insect is a Pierid, and 
belongs to some genus intermediate between Mylothria and Heho- 
moia ; and he describes and figures the insect as Mylothritea 
Pluto, The remains of this insect are particularly interesting, as 
belonging to an extinct genus whose nearest living representatives, 
according to Scudder,®" are to be looked for in the genera Mylothris 
and Hebomota, the former of which finds its highest development 
in torrid Africa, while the latter is confined to the Indo-Malayan 
Austro-Malayan' regions," 

1 " Die Inaekten fauna," Ac., 2, pp. 177-79. 
« Soudder's " Fossil Butterflies," pp. 41-44. 
' "Die Insekten fauna," Ac., 2, pp. 179-82. 

• '* Reoherohes snr le Climat, ' Ac, p. 206, Dr. Heer says, '^corresponds 
with Vanessa Eadena of India.*' See also Lyell's " Elements of Geology," 
6tli edit., p. 243. 

» " Butterflies of North America," by W. H. Edwards. 

• ** Lepidoptera Exotica," pp. 127, 128, by Arthur Gardiner Butler, 
' Scndder's "Fossil Bntterflies," 46-51. 

• Pp. dt, p. 7& 
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^The remains of the third and last species from Radoboj, Pontia 
Freyerij are also described by Heer and Scudder. The genus is a 
modern one, which is well represented by existing species, especially 
in the old world. 

Lower Miocene. 

From the lower Molasse^ of Switzerland, Professor Heer enume- 
rates 83 species of insects, viz. : — 

Species. Speoiea. 

Coleoptera 26 Diptera 1 

Nenroptera 2 Hemiptera 3 

Hymenoptera 1 

The ^hgnites called Brown Coal, in Germany, belong for the 
most part to this period (Lower Miocene), and are often rich in 
insect remains. 

The lignites of Rott, in Siebengeberge, near Bonn, are the best 
known. From these lignites about 29 species of insects had been 
recorded by the year 1856, according to Bronn,* Germar,* and 
Giebel.® These 29 species ^ were distributed amongst the under- 
mentioned orders as follows, viz. : — 

Species. Species. 

Coleoptera 18 Diptera 5 

Hymenoptera... ... 2 Orthoptera ... ... 1 

Lepidoptera ... ... 1 Hemiptera 2 

In 1859,^ Carl Von Heyden describes 21 additional species 
from this locality, viz. : — 





Species. 




Species. 


Coleoptera 


... 12 


Lepidoptera ... 


1 


Hemiptera 


1 


Diptera 


6 


Hymenoptera... 


2 







* " Die Insekten Fanna," &c., 11, 182-183 ; and Scudder's " Fossil Butter- 
flies,' pp. 54-56 and 78. 

' See ** Eecherches sur le Olimat et la V^g^tation du Pays Tertiaire,*'pp. 
196-197. 

« Lyell's " Elements of Geology, ' 6th edit., p. 244. 

* " Lethea Geognostica," Vol. ii., p. 811. 

* "Insectorum ProtogesB Specimen, &c.," in the ** Fanna Insectorom 
EnropsB," and " Zeitschrif t der Dentschen Geol. Gesellschaft, ' 1 , p. 52. 

* " Zeitschrif t fnr die Gesammte Naturwissenschaft,'' viii., 1856, s. 184 ; 
and in " Fanna der Vorwelt." 8vo. Leipzig, 1856. 

See also " Eecherches snr les Insectes Fossiles," &c., E. Oustalet ; and 
" Traite ^Ifementaire de Pal^ontologie," by F. J. Pictet, Vol. iv., pp. 92-118. 

^ For a list of species, see post, — pages 52-53. 

' " Fossile Insekten aus der Eheiaischen Brannkohle,'* Danker and 
Meyer's " Paleeontographica," Vol. viii., 1-15. 
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The subsequent investigations of Professor Heer/ Dr. Hagen,* 
and Herren Carl von Heyden and Lucas von Heyden,^ raised the 
number of species from Siebengeberge to 180, viz. : — 

1 s C 1 tG 92 . CO 32 in Heer's list). 

^ *^ (^(* 60 described by Carl and Lucas von Heyden) 



2 Nenroptera 12 



1 Orthoptera 1 „ (in Heer's list). 

JC 10 described by Hagen). 

1 (2 in Heer's list). 
1 Hymenoptera 3 „ (Heer's list). 

1 Lepidoptera 2 „ „ „ 

1 Hemiptera 5 „ „ „ 

r(i 12 in fleer's list). 

* Diptera 66 „ -J (* 23 described by 0. and L. von Heyden). 

C(« 30 described by L. von Heyden). 

It will be noticed that only two Lepidopterous insects are 
enumerated from this locality. One of them is a butterfly, described 
by Carl Von Heyden as Vanessa Vetulafi Of this fossil Mr. 
Rcudder ^ observes, '*The single fossil represented by Von Heyden, 
under the name of Vanessa vetula, is preserved on a greasy, dark 
brown, thin and exceedingly fragile sheet of * brown coal,* and 
is likely to become so affected by weathering as to be quite 
undistinguishable in the course of time.'* Mr. Scudder further 
observes that Vanessa vetula is the only butterfly yet found 
from the horizon of the aquitanian or Lower Miocene, and that 
it is closely related to Thanaos, a genus belonging to the North 
temperate zones of both hemispheres. The genera adjacent to 
Thanaos are said to be purely American, although tropical or sub- 
tropical, and therefore this species '* looks towards subtropical 
North America for its relatives of the present day.** 

In the 10th vol.® of Meyer and Dunker*s Palaeontographica 

1 " Becherches sur le Olimat et la Vegetation du pays Tertiaire. ' p. 197. 

2 " Neuroptem ans der Braunkohle von Rott in Siebengeberge.** ** PalsBon- 
tographica,** Vol. x, 1861-1863, pp. 247-269 (10 out of the 12 species are 
here described by Dr. Hagen.) 

* " Kafer aus der Braunkohle des Siebengeberges,'* Meyer and Dnnker*s 
" Paleeontographioa,** Vol. xv., 1866. 

* " Bibioniden aus der Eheinischen Braunkohle von Bott/* " Falaeonto. 
graphical' Vol. xiv., 1865. 

* "Fossile Dipteren aus der Braunkohle von Rott in Siebengeberge.*' 
"Palaeontographica,*' Vol. xvii., p. 237-272 (1867-1870). 

* " Fossile Insekten aus der Eheinischen Braunkohle.** " Palasontogra- 
phica,*' Vol. viii., 12-13. Taf. 1, fig. 10. 1859. 

7 Fossil Butterflies, p. 63, plate 3, figs. 12-16. 

* Pal89ontographioa, Vol. x (1862) S. 62-82. 
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(1862) 31 further species of insects are described from the lignites 
or brown coal of the Nether-Rhine and the Rhone, viz. : — 

Species. Species. 

Ooleoptera 20 Neuroptera 1 

Orthoptera 1 Lepidoptera I 

Hymenoptera 3 Diptera 6 

Amongst other deposits of brown coal, in which fossil insects 
have been detected, may be mentioned those of Von Sieblos, 
Stoschen, and Salzhausen, from which Dr. Hagen,^ Carl von 
Heyden,2 and Lucas von Hey den, describe about 34 species, in- 
cluding some gigantic Neuroptera? 

The total number of species from the lignites or brown coal of 
the Rhine and the Rhone, which had been determined by the year 
1863, amounted, according to Dr. Hagen,*to 103. Since that date 
142 further species have been obtained from the same deposits, 
giving us up to the year 1870, a total of 245 species distributed 
among the undermentioned orders, as follows: — 

1 9ft a«ort*r»a f (^^ described by 0. & L. Yon Heyden, i.e, 
i^D species ^ gQ ^j.^^ Siebengeberge & 9 from Salzhausen.) 

(14 described by Dr. Hagen). 

(one of these is Vanessa Vetula). 

(25 ' described by 0. & L. Yon Heyden). 

(30 6 „ „ L. von Heyden), 

245 

During the last seven years, numerous additions may have been 

1 See Hagen's papers on " Zwei Uhellen aus der Braunkohle von Sieblos/ 
and on " Ascalaphus proavus ans der Eheinischen Brannkohle," in 
" Palseontographica/* Vol. v., taf. xxiv; and on " Peialura Acutijpennis" in 
" Palseontographica," Vol. viii. 

2 See Von Heyden*s papers on " Fossile Insekten aus der Braunkohle von 
Sieblos," in " PalaBontographica," Vol. v. j and on " Fossile Insekten ans 
der Eheinischen Braunkohle," Vol. viii. 

8 Heterophlehia jucundaf Lestes vicina, Ascalaphus proavus^ Sfc, 

* See "Neuroptem aus der Braunkohle,'' &o., in Palaeontographica, 
vol. 10, 247-269 In this memoir, Dr. Hagen says, " Es sind also aus der 
Braunkohle des Niederrhein's, der Wetterau, und der Ehon 57 Ooleoptera, 
6 Orthoptera, 2 Neuroptera, 8 Hymenoptera, 3 Lepidoptera, 7 Hemiptera, 
20 Diptera im ganzen 103 arten bekannt." 

5 Carl Von Heyden and Lucas Von Heyden in vol. xiv. of " Palaeonto- 
graphica" (1865-1866) describe 12 species of insects (including two Diptera) 
from Salzhausen. 

« Lucas Yon Heyden describes 30 further species of Diptera from the 
brown coal of Rott in " Pal^eontographica," Vol. xvii., 1867-1870, pp. 237-372. 



Ooleoptera 


126 


Orthoptera 
Neuroptera 


6 

16 

ft 


xxy nmnup tera 
Lepidoptera 
Hemiptera 
Diptera 


3 

10 
76 
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made to this list ; but if they have, I have been unable to find any 
record of them. 

To this period (Lower Miocene) are referred the freshwater 
formations of Auvergne, in Central Franco. These formations are, 
in some places,^ partly composed of that remarkable form of lime- 
stone called *' indusial," from the cases or indusicB of the Caddis 
worms, or larv« of Fhryganea^ great heaps of which have been 
encrusted as they lay, by carbonate of lime, and formed into 
a hard travertin. These Caddis worms are abundant at the 
bottom of freshwater streams and lakes, and many of the fresh- 
water limestones of this locality are, according to Dr. Mantell,^ 
almost wholly composed of these cases cemented together by 
calcareo silicious matter into stone, which is much employed for 
building purposes. " If we consider," says Mr. Scrope,^ *^ that re- 
peated strata of five or six feet in thickness, almost entirely com- 
posed of these tubes (cases), once extended over a district pre- 
senting a surface of many hundred square miles, we may have some 
idea of the countless myriads of minute beings which lived and 
died within the bosom of that ancient lake.'' 

Professor Pictet seems to entertain some doubt as to whether 
the tubes or cases, before mentioned, of which the indusial lime- 
stone is in a great measure composed, were formed by larvae of 
Phryganea or Caddis worms. He says these tubes are much 
thicker than those formed by Phryganea ; the internal cavity is 
much smaller ; and they are,^ besides, much longer, and more 
resemble the tubes formed by certain Annelida, 

M. Oustalet has recently made a special study of the fossil insect 
fauna of Auvergne, and has published on the subject a most im- 
portant memoir,^ (a copy of which he has presented to me) only 

1 See LyeU's " Elements of Geology," 6tli edit., pp. 223-226. 

2 " The Medals of Creation," vol. ii., pp. 557-9. 

« **The Geology of Central France," by G. Poulett Sorope, 1827. 

* " Quelques auteurs attribuent a des larves de Phryganes des tnbes que 
l*on trouve dans certains terrains d'eau douce du midi de la France. Oes 
tubes formes de grains de sables, ou de petits coquilles agglutin^s, ne me 
paraissent en aucune mani6re pouvoir ^tre considlrees comme faits par des 
larves de oe genre. lis sent beaucoup plus 4pais que tons ceux que ferment 
les Phryganes actuelles ; la cavite interne est beaucoup plus petite j ils 
sont d'ailleurs plus longs, &c. Ils ressemblent plus aux tubes que se font 
certaines Annelides." " Traits 6lementaire de Paleontologie," vol. iv., p. 108. 

5 Recherches sur les Insectes fossiles des Terrains Tertiaires de la 
France (" Biblioth^que de I'ecole des hautes Etudes,** and in the "Annaleg des 
Sciences Geologicjues") Paris, IS?!? 
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equalled, in my opiniou, in importance by Professor Heer's great 
work on the Insect fauna of (Eningen and Radoboj. 

The localities in this part of France, in which the majority of these 
fossils have been discovered, are Corent, Menat, and St» Gerand le 
Puy. From these localities, M. Oustalet states, that he has studied 
not less than 100 specimens in the collections of M.M. Lecoq and 
Fouilhoux, and in that of the Museum of Natural History at 
Paris, or collected by himself during his travels in Auvergne, 
These specimens comprise some 49^ species, distributed amongst 
the undermentioned orders in the following manner, viz. : — 





Species. 




Speci 


Coleoptera 


... 10 


Hymenoptera... 


2 


Ortlioptera ... 


1 


Diptera 


... 30 


Neuroptera ... 


6 


Lepidoptera ... 


1 



The entire absence of any Hemiptera from this list is as re- 
markable as the extraordinary number of the Diptera, 

M. Oustalet ^ observes that this last feature strikes us equally 
in the fauna of Radoboj, in that of Aix in Provence, and especially 
in that of the lignites of the Rhine, where the two genera Bihio 
and Protomyia constitute a large majority. The Ants, which 
are represented at Radoboj by 57 species (of one of which 
alone 500 specimens have been discovered), are entirely absent 
from Corent. The larvsB of the genus Libeltula are also very 
rare there, whilst they form entire slabs ^ in the CEningen 
deposits. Next to the Diptera the Coleoptera are the best 
represented. 

The fossil fauna of Auvergne, which have been studied by M.M. 
Pomel Aymard, Alphonse Milne- Edwards, and others, com*- 
prises both European and South American forms. The Reptiles, 
in particular, are said to have a more decided affinity, than animals 
of the other classes, with South American species of the present day. 
The insects, remarks M. Oustalet, form no exception to this 
rule, and include, like the other classes of the fossil fauna of 
Auvergne, both indigenous and exotic types ; although, perhaps, 
the majority of the species are referable to existing European 
genera, there are many others whose nearest living allies are now 

^ 44 of these species are from Corent, three from Menat, and two from 
St. Gerand le Puy. 
* *'Recherches sur les Insectes fossiles,** pp. 160-161. 
' " Becherches sur le Climat et la Vegetation du pays tertiaire,'* p. 97. 
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comprised in the fauna of Brazil. M. Oustalet further remarks 
that at Corent, as at Aix and (Eningen, the Entomolo- 
gical fauna is in character partly American and partly Mediter- 
ranean ; and that it may be fairly assumed that the land and 
freshwater conditions of Auvergne, during the Miocene period, were 
similar to those of Brazil at the present day ; and that this part 
of France enjoyed, at the commencement of the Miocene or Middle 
Tertiary period, a climate only slightly colder than that now 
prevailing in Brazil. 

The most recent discovery of fossil insects in this part of France 
has been made by^ M. Ch. Brongniart, who, in the " Bulletin de 
la Soci§t^ Geologique de France " for the year 1876, described a 
new species of a Dipterous insect, which he has referred to the genus 
Protomyia, and named P. Oustaletij in recognition of the very im- 
portant contributions to our knowledge of the fossil insect fauna of 
France, made by M. Oustalet. The genus Protomyia of Heer, 
observes M. Brongniart, contain? no living representatives, 
although it was numerously represented during the Tertiary 
period, nearly 40 species referable to it having been described by 
Dr. Heer, C. and L. Von Heyden, and «M. Oustalet. 

According to M. Brongniart, this new species was discovered in 
the calcareous marl of the inferior Miocene formation of Chadrat, 
in Auvergne : and it differs from all previously described species in 
the distribution of the nervures, and appears most closely allied to 
P. Joannia and P, Bucklandi, 

Upper Eocene. 

Nowhere in the continental formations of this period, with the 
exception of (Eningen, have fossil insects been discovered in greater 
abundance than at Aix, in Provence. 

The town of Aix, according to^Dr. Man tell, is situated in the 
lowest part of a deep valley, the immediate flanks of which are 
composed of a thick freshwater formation, lying unconformably upon 
strata of Jura limestone. The freshwater series consist of white and 
grey calcareous marls, calcareo-siliceous grits, and beds of gypsum. 

* "Bulletins de la Sooiete Geologique de France,'* tome 4"^e. p. 459^ 
(1876). 

* See " The Medals of Creation," Yol. ii., p. 557 ; also a paper on " The 
Tertiary Freshwater Formations of Aix, in Provence," by Murohison and 
Lyell, in the " Edinburgh New Philosophical Journal '* for October, 1829. 
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M. Marcel de Serres^ was the first to make known to the scientific 
world the occurrence of insects in these gypseous marls. 

In his 2" G^ognosie des terrains tertiaires " he enumerates about 
80 genera from this locality, comprising the following, yiz.: — 





Genera. 




Genera. 


Coleoptera 


... 20 


Hymenoptera... 


9 


Orthoptera 


6 


' Lepidoptera ... 


4 


Hemiptera 


... 14 


Diptera 


... 20 


Neuroptera ... 


2 







The insects included in these genera were said by Marcel de 
Serres to be all of European forms, and *to be mostly referable to 
species still existing. 

A number of insects from this locality (including some 45 
species) collected by Murchison and Lyell,^ were described by Mr. 
Curtis in 1829. They consisted principally of Diptera, Hemiptera, 
and Coleoptera, with a few Hymenoptera, and one Lepidopteroua 
insect. According to Curtis, several of the beetles had their wings 
extended beyond the elytra, as if they had been flying, and had 
dropped; and a Chrysomela had the elytra ex^&nded, from which it 
would appear that it had fallen upon the water and been drowned. 
Other insects appear to have been imbedded whilst in repose, or 
when walking. 

Some eight years later, when ^Bronn published his '* Leth»a 
Geognostica,". a great number of other insects appear to have 

1 See " Bulletin des Scienoea/* Vol. viii., p. 181 (No. 15), also " Geognosie 
des terrains tertiaires/' &o., pp. 220.2. 

* See " Trait6 elementaire de Pal^ontologie,** by F. J. Piotet, Yol. iv., 
pp. 100-14. 

* " PapiUo de la division, ' Satyrus.* Zygcena : nne espfece peut-etre de ce 
genre, mais faute de caract^res positifs il est bien inoertain que notre 
insecte s*y rapporte. Sesia ; une espdce voisine de la Sesia vespiformis, 
line autre esp^ce moins allongee a corps, plus gros et k peu pr^s de la 
stature de la Sesia hrosiformis d'Hubner. Bombyx ; un L&pidojptere nocturne 
du genre Bomhyx ou Cossus,^* G^ognosie des terrains tertiaires^ &o., 
p. 230. Marcel de Serres. 

* " n est done certain que les debris d*insectes fossiles du bassin d*Aix se 
rapportent uniquement ^ des esp^ces Europ6ennes et mSme la plupart, a 
ce qu'il parait, k des esp^ces qui vivent encore dans nos contr^es meridionales.*' 
Op. cit, p. 233 

* See the " Edinburgh new Philosophical Journal " for October, 1829, 
pp. 287-297; also the "Quarterly Journal of Science'* for September, 
1828; also the " Geological Proceedings,*' Vol. J, p. 151, and Vol. iii., p, 506. 

* 3e© " Lethaea Qeognostica,,** VoL ii, p. 811. 
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been discoyered in this locality, for in the second vol. of the last- 
named work the following are enumerated : — 

Genera. Genera. 



Of the Ooleoptera .. 


. 33 


Neuroptera 


2 


Orthoptera 


6 


Hemiptera 


... 17 


Hymenoptera 


9 


Diptera 


... 22 



heaideB the fovLT Lepidoptera mentioned by Marcel de Serres. 

By the year 1844 the researches and investigations of the Rev. 
F. W. Hope, F.R.S.,^ in this locality, had raised the number of 
genera enumerated by Marcel de Serres, Curtis and Bronn, to 113, 
for some 20 of which we are indebted to Mr. Hope. 

For some years after the date of Mr. Hope's paper, the fossil 
insects of Provence, which had for a time attracted a considerable 
amount of attention from Geologists and Palaeontologists, re- 
mained unnoticed, until, in 1851,^ Professor Heer commenced to 
study them. In addition to the specimens he himself obtained 
during a tour in Provence, he was enabled to study those in the 
collection of M. Blanchet, of Lausanne, and those collected by 
Sir Roderick Murchison in 1829. M. Oustalet observes 
that, from a study of these fossils, and a comparison of their 
species with those found in the strata of CEningen and 
Radoboj, combined with the study of the fossil flora of these 
strata and those of the Swiss and German localities. Professor 
Heer was enabled to arrive at most interesting conclusions on the 
climate and conditions of life prevailing at that era of the Tertiary 
period in various countries of central Europe. 

Of the 60 fossil species from the marls of Aix, contained in the 
collections above mentioned. Dr. Heer states that nine have been 
found at Radoboj, and four at CEningen ; that is to say that at Rad- 
oboj twice as many species are found in common with Aix as at 
CEningen, although this last locality is much nearer Provence, 
and possesses a much richer fauna, and consequently offers many 

^ See a paper entitled " Observations on the Fossil Insects of Aix, in Pro- 
vence,'* by the Rev. F. W. Hope, F.R.S., in theiv. VoJ. of the " Transactions 
of the Entomological Society of London,*' pp. 250 255. Also, by the same, 
" Desorizione di alciine specie d*insetti f ossili," in the Annals of the " Acad- 
mia degli aspiranti Natnral;sti," December, 1847. 

Note. — This memoir appears to have been written by Mr. Hope in French, 
and to have been translated into Italian by Signer Achille Costa, who added 
to it some observations in parenthesis, 

2 " tJeber die fossilen Insekten von Aix in der Provence," Vierteljahrsschr 
natiirf. Gesellsch, Ziirich I., 1-40. 1856. 
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more points of comparison. Even those species which are not 
common to both Kadoboj and Aix, but are confined to the last 
locality, are most intimately connected with those of the former. 
M. Oustalet remarks that at the time at which Dr. Heer was 
writing, the exact geological position of the gypseous marls of Aix 
had not been determined, but that they were regarded as contem- 
poraneous with those of Montmartre, belonging to the Ligurian or 
Upper Eocene. From his study of their fossil insects Dr. Heer 
was of opinion that the geological position of these marls should 
have been somewhat higher up— nearer the marls of Radoboj in 
the Miocene formation. 

Dr. Heer's conclusions, derived almost solely from an investigation 
of the fossil insects of the district, have, says M. Oustalet, since 
been to a great extent confirmed by the majority of Geologists, who 
have subsequently studied this formation ; and although the strata 
have not been referred to the same period as the marls of Radoboj, 
they have been placed nearer to them, at the base of the Miocene 
period, almost on a level with the sandstone grit of Fontainbleau. 

M, Marcel de Serres^ stated, as I have before observed, that the 
majority of the fossil insects of Aix belonged to existing 
European forms, and he concluded from this that the geological 
conditions of Aix during the Upper Eocence period were similar to 
those of the present day. 

The conclusions of Marcel de Serres, observes M. Oustalet,^ are 
far from being, in all respects, confirmed by recent observations ; for 
whilst admitting that the fossil fauna of Provence contains a num- 
ber of types, if not identical with, at least closely allied to those 
now inhabiting the Mediterranean basin, it also contains several 
forms which, at the present day, are only represented in the south 
of Africa, in Asia, and America. 

According to Count Saporta,^ the fossil flora of the Aix district 
has a more southerly character than even the fauna ; and it may be 
safely inferred from its fossil fauna and flora that the climate of 
Aix, at the end of the Eocene and commencement of the Miocene 
period, more nearly approached that of the tropics than at the pre- 
sent day. 

One of the most remarkable facts connected with the Aix 

^ " Geognosie deg Terrains Tertiaires/' Ac. 
' '* Becherchee snr les Inseotes fossiles/ &c., pt. 2, p. 6. 
* " Etudes sur la V^gdtation du sud-est de la IVance k I'epoque Tertiaire/' 
1872. 
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formations, and which has perhaps served to render ihem more 
interesting to Entomologists than any others from which fossil 
insects have been obtained, is that of the nine well authenticated 
fossil butterflies from the Tertiary formations, five^ of them have 
been found here. Of these five species, the first discovered, and 
the best known is Neorinopis sepulta^ the earliest notice of which is 
given by Marcel de Serres in the'^Annales des Sciences Naturelles" 
for 1828. Mr. Scudder, who has figured and described the insect,^ 
states that the earliest definite mention of it is given by Duponchel, 
in the *" Bulletin de la Soci6te Entomologique de France," in 
the following words: — "M. Duponchel entretient ensuite la 
Society d'un fait extraordinaire, et pent etre entierement nouveau 
dans les annales de la Science. C'est Texistence d'une im- 
pression tres remarquable de L^pidoptdre fossile, qui a ete trouvee 
dans une platriere des environs d'Aix, et acquise par M. de 
Saporta." This fossil was subsequently described and figured by Dr. 
Boisduval.^ Mr. Butler has referred the species to the Satj/ndce, 
and has described and figured it in his " Lepidoptera Exotica."^ 

The second fossil butterfly from these formations is described, for 
the first time, by Mr. Scudder as Leihites ReyneaiiJ It does not, in 
his opinion, belong to any existing European genus, and he men- 
tions Maniola Hermione as its nearest ally among living European 
species. This fossil was detected by Mr. Scudder in the Museum 
at Marseilles, and named by him, after Dr. Eeynes, the Director of 
that establishment. It appears to have been previously over- 
looked. 

The third butterfly from Aix^ is in the collection of Count Saporta,^ 
and has been described and figured by Scudder, and named by him 

1 See Scudder's "Fossil Butterflies," p. 83. 

* See the last mentioned work, p. 14 j also " Les Annales des Sciences 
Natnrelles *' for 1828, and the " Geognosie des Terrains Tertiaires.'' See 
also " Ueber die fossilen insekten von Aix in der Provence," Vierteljahrsschr 
natnrf. Gesellsch. Zurich. 1, pp. 1-40, 1856. 

' See Soudder's " Fossil Butterflies/ p. 14. 

* Bulletins de la Sooi6t^ Entomologique de Franco, 1838, 51-52. 
^ Annales de la Soc. Ent. de France, ix., 371-4. 

« See " Lepidoptera Exotica,' plate 48, fig. 3 (1873), also Geol. Mag. Vol. 
X. 3, plate 1, fig. 3 (1873). 

7 See Soudder's " Fossil Butterflies/' p. 37; also Revue et Magasin de 
Zoojogie, 1871-2, pp. 66-72 j also Geological Magazine, Vol. ix., 532-33. 

« See Soudder's " Fossil Butterflies," pp. 51-53. 

* Mr. Scudder, at page 70 of his *' Fossil Butterflies," says, "Count 
Saporta writes me concerning this fossil, * Cette empreinte ne provient pas 
des platri^res mSme, c'est a dire les galeries qui servent k Texploitation da 
Gypse ', mais d'une assise ou groupe des couches irmrUdiatement in/erieure" 
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Collates Proserpina, It appears to have been discoyered in the 
strata immediately beneath the calcareous marls of the gypsum 
quarries, and is therefore the o/dest hutterjly irom the Tertiary 
formations. 

The fourth insect of this, order from these deposits — Thaites 
Ruminiana — ^was first described by Professor Heer,^ who observes 
of it> " closely allied to the genus Thais which belongs to the Medi* 
terranean fauna." It is in the collection of Professor Heer, and 
has since been described and figured by Mr. Scudder.^ 
, The remains of the fifth and last butterfly from the Ter- 
tiaries of Aix consist of a single forewing, which Mr. Scudder 
refers to some species belonging to the Astyci, Mr. Scudder 
describes the species as Famphthtes abdita,^ and its remains are 
said to be in the Marseilles Museum. 

It will be noticed that the remains of all the fossil buttei-flies, at 
present discovered, have been found at Eadoboj, Rott, and Aix, 
all belonging to the Tertiary formations ; that the remains of three 
species belong to the Mayencian or lower portion of the Middle 
Miocene ; the remains of one species to the lignite beds of Rott, 
belonging to the Aquitanian or upper part of the Lower Miocene ; 
and the remains of the other five species from the calcareous marls 
(or strata immediately below the same) of the gypsum quarries of 
the Liguriariy belonging to the Upper Eocene formation. It is, 
as Mr. Scudder observes, rather extraordinary that the Upper 
Miocene beds of (Eningen — which, if we except the Amber, have 
furnished almost more insects than all the other formations of the 
world together, and which are more recent than any of those in 
which butterflies have been found — have yielded the remains of 
only one species of Lepidoptera, and none whatever of butterflies. 

Three out of the five species whose remains have been discovered 
in the Eocene formations at Aix, are said to be now only repre- 
sented in the Indo-Malayan regions; one is closely related to 
genera now found in the American tropics ; and one is now repre- 
sented by a genus confined to the Mediterranean district, within 
which Aix lies, and is therefore, as Mr. Scudder observes, "at 
home in its own resting place.*' One point of especial interest in 
relation to these butterflies, to which Mr. Scudder calls attention, 

1 Described by Heer in manuBcript ; see also *' Reoherches sur le Glimat 
et la Yeg^tafcion du pays Tertiaire," p. 205. 
» See Scudder's " Fossil Butterflies," pp. 60*62. 
' See Sondder'B '* Fossil Butterflies," pp. 66-69. 
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is that in every case, except one, the remains of the plants, which 
in all probability served their larvae for food, have been found in the 
same beds as the insects themselves ; and even in this excepted 
instance, a plant allied to those upon which species of the genus 
now feed, is said to occur in the same strata. 

The most recent investigations of the geological strata of this 
district, and their fossil insects, have been made by M. Oustalet ; 
who, in 1874, published, the result of his investigations in the 
second part of his " Recherches sur les Insectes fossiles des 
Terrains Tertiaires de la France." In this most important work 
(a copy of which I have had the honour of receiving from the 
author) M. Oustalet has expressed his intention of making as 
complete a study of the fossil insects of Provence, as Dr. Heer 
has of those of (Eningen.^ Some idea of the magnitude of the 
labours which M. Oustalet has undertaken may be formed from 
the fact, that although the work above mentioned contains some 
347 pages, exclusive of six plates, the Coleoptera only are included 
in it. Of the insects of this order upwards of 80 species, referable 
to 13 families, are described and figured. 

. The Carahidce are represented by 11 species, the Staphylinidce 
by 19 species, the Curculionidm by 32 species, and the Chryaomelidai 
by 7 species. 

With the exception of *• the learned Zurich Professor," no other 
Palaeontologist on the Continent of Europe has produced any 
works on this branch of science of greater importance than 
those of M. Oustalet .2 

^ M. Henri Daudet has recently obtained from the Aix deposits, 
a fossil larva of one of the SatyridcBj which he has named Satyrites 
incertus. 

Middle Eocene. 

To this period belong the marls and limestones of Monte Bolca, 
near Verona, in Italy.* Associated with these marls and lime- 

1 " O'est oe que M. Heer a fait pour les Insectes d'CEningen et c'est ce que 
j'^ssayerai de faire dans le chapitre suivant, pour les Insectes des gypses 
de la Provence, en suivant la yoie qui a ^te si brillament trac^e par le 
savant Professeur de TUniversit^ de Zurich." " Recherches sur les Insectes 
fossiles," &c., pt. 2, p. 74. 

2 M. Oustalet is, I believe, now engaged on a description of the fossil 
insects of other orders from the same district. 

" "Revue et Magaein de Zoologie." 3* Serie T. 4* 1876, p. 415-424. See 
also " Petites Nouvelles Entomologiques,'' No. 145. 
* See Lyell s " Elements of Geology," 6th edit., p. 687* 
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stones are beds containing lignite and shale, which have been 
described by Professor linger and Signor Massalongo, and re- 
ferred by them to the same period. M. Marcel de Serres^ alludes 
to the discovery at Monte Bolca, by Scheuchzer, of some Neurop- 
terous insect of the genus Lihellula, Scheuchzer*s notice of this 
insect is also alluded to by Signor Massalongo,^ who, in 1856,^ 
described and figured seven fossil insects from this locality, referable 
to the following orders : — 

Species. Species. 

Ooleoptera 2 Neuroptera 2 

Orthoptera 1 Diptera 2 

Although so few insects have been found in these deposits, they 
have been for centuries celebrated for their fossils, especially Ich- 
thyolitea^ 

AMERICAN STRATA. 

Recent or Post Tertiary. 

In the 5th volume of the ** Transactions of the American Ento- 
mological Society"* Dr. G. H. Horn describes certain Coleop' 
terous remains discovered in cave deposits (belonging to the Post 
Pliocene period) at Port Kennedy, Pennsylvania. From these 
remains ® Dr. Horn has identified some ten species of Coleoptera, 

1 " II parait que Ton trouve egalement des insectes foasiles dans les 
Mames calcaires fluviatiles de >Iont4 Bolca dans le Veronnais. Dn moins. 
Scheuchzer cite-t-il des Lihellules avec leur ailes etal^es qui selon lui en 
provenaient." " Geognosie des Terrains Tertiaires," &c., p. 234. 

* Che io mi sappia Scheuchzer fu il prime che ci parlasse come compor- 
tavano le scienze a suoi giomi, di un insetto fossile del M. Bolca, nel suo 
Herha/rivm Diluvianum, dove una Corduliaf (?) che ebbe in dono dal suo 
amico Yallisnieri si trova desoritta e figurata. *' Studii Paleontologioi," 
p. 12. 

3 Op. city pp. 11-21. 

* Note. — Since the date of this paper (1st June, 1877) Professor Rupert 
Jones, F.R.S., has informed me that a qnantity of insect remains have 
been obtained from Serzanne (Marne), France, in fresh -water limestone of 
Lower Eocene date ; and that, when in Paris, he saw some delicate plaster 
casts of these insects, which had been made by Professor E. Hubert and 
his assistants, at the Sorbonne. Remains of plants from this formation 
were described by Count Saporta in 1868, but I^ have not been able to find 
any description of the insects. 

* "Trans. American Ento. Soc.'* Vol. v., pp. 241-245. I am indebted 
to Mr. R. M'Lachlan, F.R.S., for calling my attention to this paper. 

* Since this paper was read, on the 1st June last, Mr. S. H. Scudder has 
described two new species of Carahidce found in the inter-glacial deposits 
of Scarborough Heights, near Toronto, Canada. One species has been 
named by Scudder Loricera glacialis and the other Loxand/rus geUdAis. — . 
See the ** Bulletin of the United States Geological and Geographical Sur- 
vey," Vol. iii.. No. 4. August, 1877. 
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Tertiary. 

The earliest discoveries of fossil insect remains from the Ame- 
rican Tertiary formations, appear to have been made several years 
ago by Professor Denton,^ in shales in Colorado, near the junction 
of the Green and White Rivers. They are said to have been found 
in two distinct localities sixty miles apart, the specimens in one 
place differing from those of another, not only specifically, but in 
their general character. Subsequent investigations in other parts 
of the same region have since been made by Mr. F. C. A. Richard- 
son, and also by Dr. Hayden. In a letter to the editors of the 
" American Naturalist,"^ Mr. Richardson says : — " I discovered 
and collected the fossil insects on the Green River in Wyoming 
territory, on the line of the Union Pacific Railroad, some 40 miles 
this side (east) Salt Lake City ; or, to be more precise, the 
locality is five miles west of Green River City, and on the railroad 
track. The shale, or portion of shale, in which the insects were 
found runs in a circle from the N.E. to the S.W., as if on the 
border of a small lake. I also noticed that the fish are not in 
regular order, as the insects, which cover a space about two feet 
wide, and form a ring or belt around the lake." 

On the subject of the insects discovered by Mr. Richardson, 
Mr. Scudder says^ — " About 100 slabs, mostly of very small size, 
were brought away ; these contained at least 175 specimens, 
including in that number all the reverses. Of these specimens, 
35 cannot be referred with certainty to any subordinal group, 
since they consist merely of abdominal segments, or blurred and 
distorted fragments, the affinities of which can only be rudely 
surmised. The remainder are referable to nearly 40 species belong, 
ing to the following groups, mainly arranged in the order of 
numerical superiority : — 



Species. 




Species. 


Diptera 66 specimens = 13 


Hemiptera 


4 specimens = 2 


Coleoptera 52 „ = 12 


Orthoptera 


4 „ =2 


Hymenoptera 5 „ =3 


Neuroptera 


2 „ =2 



1 See *' Proceedings Boston Society of Natural History," Vol. xi., 117- 
118 J also the ** American Naturalist/ Vol. vi., for Nov., 1872. 

a See Vol. vi. 

Note. — I have thought it advisable to refer to the American Tertiary 
formations, and their fossil insect remains, after concluding my observations 
on the European formations of this period, especially as I am unaware 
whether the American strata should be referred to the Pliocene, Miocene, 
or Eocene divisions of this period. 

» See Mr. Scudder's paper in Vol. vi. of the "American Naturalist" 
for November, 1872. 
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** Of the Dijytera'* continues Mr. Scadder, " one half of the 
specimens belong to single, or possibly two heavy-bodied species of 
small size, which although invariably wingless, are presumed to 
be so only by mutilation, since exceedingly few wings are pre- 
served on any of the stones ; of the other half two-thirds are 
TipuUdce or MycetophilidcB, and include five of the species, while 
the remaining sixth comprises about half the species and belongs 
to various groups. Of the Coleoptera fully one-half the species) 
and about -/^ths of the specimens belong to the Curculionidoe ; the 
others mostly to the StaphylinidioB and Carabidce. 

** The Hymenoptera consist of a small ant, and a Pteromalus like 
insect, and one rather obscure form. The Hemiptera are repre- 
sented by an insect resembling Issus, and another apparently 
belonging to the Tingidce. In the Orthoptera there are only legs 
of a Locustarian, about as large as our common Phylloptera, and a 
cricket, perhaps, of the genus Nemobius. Two Phryganeids are re- 
presented by wings, one of them doubtfully located in this family." 

The insects discovered by Mr. Richardson are said to be entirely 
different from those found by Professor Denton. Mr. Scudder 
observes — "Comparing the assemblages of species, we find that 
Diptera and Coleoptera are the prevailing forms in each ; but that 
within these groups the types differ in a remarkable manner accord- 
ing to their several localities ; the Orthoptera and Neuroptera of the 
later discovered beds are wholly wanting in the earlier; the ^Lepidop^ 
tera and Physopoda are found only in Fossil Canon, and no traces 
of ants appear in Chagrin Valley, though occurring in the other 
two places, and also in the locality exami ned by Dr. Hayden."^ 

Quite recently Mr. ^gcudder has published a description of two 
species of Orthopterous insects from the Rocky Mountain Ter- 
tiaries, one of which was found by Mr. T. L. Mead at Castello's 
Ranch, South Park, Colorado ; and the other was found in the same 

1 This turns out to be a mistake. In a subsequent paper (August 1877), 
Mr. Scudder says " there are no Lepidoptera in the collection (nor have I yet 
seen any from America), the supposed Noctuid proving to be one of the 
SyrphidcB^ badly preserved, and the possible slug-caterpillar a Dipterous 
larva." 

2 The Coleopt&t'a were described by Mr. Scudder in the ** Bulletin of the 
U.S. Geological and Geographical Survey of the Territories,' Vol. ii.. No. 1, 
March, 1876; the remainder of the insects in this collection have been 
described by Mr. Scudder since the date on which this paper was read, in 
the " Bull. U.S. Geol. and Geogrp. Survey," Vol. iii„ No. 4, August, 1877. 

* See a paper on ** Fossil Orthoptera from the Rocky Mountain Tertiaries," 
in the ** Bulletin of the Geological and Geographical Survey of the 
Territories," No. 6, 2nd series (Washington, February, 1876), 
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locality, by Mr. Jesse Randall. The first species Mr. Scudder has 
described as Homceogamia ventnosuSy and the latter as Ldbidura 
tertiaria. 

Since the date of the last-mentioned paper, Mr. Scudder^ has 
published detailed descriptions of 31 species of Coleoptera, most 
of which were included in those before referred to as having been 
found by Professor Denton and Mr. Richardson; and a few others 
of which were found by Mr. Mead, or by members of the United 
States Geological Survey. " In this paper," says Mr. Scudder, 
" are made known the first fossil Coleoptera from the Tertiaries 
of the United States ; indeed, if we except some doubtful remains 
found in the red sandstone of the Connecticut Valley, the first 
distinctively American Coleoptera from any formation. Two beetles 
have been figured %y Heer from the Miocene of Northern^ Green- 
land, and these are all that have yet been described from the New 
World." 

These valuable contributions to our knowledge of the fossil 
insects of the American Tertiaries were alluded to by Professor 
Westwood, in his ^Anniversary Address to the Entomological 
Society of London, on the 7th February, 1877. Mr. Scudder* has 
very recently described several species of insects obtained by Mr. 
G. M. Dawson from Tertiary beds at Quesnel, British Columbia. 
In addition to fragmentary indeterminate remains, there are 
some 24 species distributed among the undermentioned orders as 
follows : — 

Coleoptera 1 Hemiptera 1 

Nenroptera 1 Diptera 14 

Hymenoptera 7 



Amber. 

Nowhere have fossil insects been found in ^greater numbers, or 
in a more beautiful state of preservation, than in "that resinous and 
bitumenous substance known as Amber.'' 

^ See a paper on " Fossil Coleoptera from the Rocky Mountain Ter- 
tiaries," in the " Bulletin of the Geological and Geographical ISurvejt of the 
Territories," Yol. 2, No. 1 (Washington, March 21, 1876). 

* In 1868 Dr. Oswald Heer described four insects from the Miocene of 
North Greenland. (See Flora Fossilis Arctica, 129-130.) 

3 See the Anniversary Address to the Entomological Society of London, 
on the 7th February, 1877, by Professor Westwood, M.A., F.L.S. 

* See Report of Progress, 1875-1876—" Geological Survey of Canada." 

* See " Traits el^meataire de Pal^ontologie/* by F. J. Pictet. Yol. iv., p. 97. 
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The origin of Amber Las been the subject of much controversy. 
Some ancient writers attributed it to Ants, and some considered it 
to be of mineral origin. It is now considered, by all authorities, to 
be of vegetable origin, and to have been formed from the resin 
I which distilled from the trunks of certain species of ConifercB of 
' the Tertiary epoch,^ whose fossilized remains form the beds of lignite 
in which it is frequently obtained. 

In some cases the leaves of the ConifercB have been found in 
Amber ; and although, according to Dr. B6rendt, they appear to 
differ from all known species, he thought himself justified in ascrib- 
ing them to the genus Finns, With reference to his opinion, the 
Rev. F. W. Hope observes^ — ** In a letter lately received from 
Dr. B^rendt, he informs me that the anotomico-microscopical 
examination of the wood places it beyond a doubt that the Amber 
was a Pmus ; but of what species cannot be now known ; but that 
Pinua halsamea approaches nearest to it in appearance." 

Amber is said to be occasionally thrown on the beach of the 
Eastern coasts of England, along with masses of jet ; and if not 
torn from the bed of the sea, may have been washed from the 
Baltic, where, according to Dr. B^rendt, the geographical focus of 
the Amber wood was situated. Speaking of its occurrence 
on the Eastern Coasts of this country, Mr. Brodie^ observes 
that, " although the communication between the Baltic Sea and 
the German Ocean is broken by the land of Denmark, and 
only exists through the Island of Zealand, and other 
islands which lie between Denmark and Sweden, it is quite 
possible, and by no means improbable, that currents may 
have conveyed pieces of Amber from the coasts of the Baltic," 
through the Cattegat, into the North Sea, and thence they would 
occasionally, though rarely, be picked up on our Eastern Coasts." 
They may perhaps have been brought thence during the Post 
Tertiary^ period, when what is now the land of Denmark was 
depressed^ beneath the ocean, and the North Sea and the Baltic 
formed one uninterrupted expanse of water. 

1 Pictet op. cit.f Yol. iv., p. 98. 

» Rev. F. W. Hope, F.R.S., &c., on " Succinic Insects/' Trans. Ent. Soc., 
London I., Part 3, pp. 133-147. 

3 See Brodie's paper *' On the nature and origin of Amber," in the 35th 
Annual Report of the Warwickshire Natural History Society (April, 1871). 

* (?) Upper Miocene Period. 

< See the map at the end of Heer's " Recherches eur le Qlimat et la 
"Vegetation du pays Tertiaire." 
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Amber is also abundant on the shores of Sicily^ and the 
Adriatic Sea ; also in the beds of lignite or brown coal in Germany 
and Prussia, and it is occasionally found in Spain, France, Russia, 
Africa, and Brazil. Mr. Hope says that it has been found in the 
gravel pits near London; and Mr. Brodie states that he has 
detected small pieces of resin in the clays of the Wealden, in the 
Isle of Wight. 

Professor Heer observes^ that Amber is found not only on the 
coasts of the Baltic Sea, from Koenigsberg to the Eastern coasts of 
Jutland ; but also, although much more sparingly, on those of the 
North Sea (at Heligoland) ; on the Western coasts of France ; 
in Iceland and in Greenland; then in another direction in the 
North of Siberia as far as Kamtschatka ; it is found also in the 
Tertiary formations of the interior, in the grit or sandstone of 
Qallicia ; and, according to M. K. Mayer, in the blue marls of 
the Pliocene formation of Castel- Arquato ; it is met with also 
in the lignites of Lobsann, in Alsace, at Schienerberg, near 
(Eningen, and in Sicily. 

One of the richest deposits of Amber, is in that part of the 
province of Prussia called Samland, which is bounded on the west 
and noi-th by the Baltic. In some parts of this district, according 
to ^Professor Zaddach, fine sections of the Tertiary strata (at a 
height of from 80 to 125 feet above sea level) are exposed. The 
lower portion of these strata is said to consist of beds of Glauconitic 
sand, overlaid by the brown coal formation, from 60 to 100 feet thick. 
The lower portion of the Glauconite sand, says Zaddach, is cemented, 
by hydrated oxide of iron , into a coarse sandstone, which contains 
numerous fossils ; below this is a deposit of finer quartz grains and 
more Glauconite and clay and mica ; associated with the above, in 
descending order, is a wet sandy stratum called quicksand, 
succeeded by a blue earth — fine-grained and argillaceous. In this 
the Amber is found abundantly, but generally in small pieces. 
Above and below the Amber earth only a few isolated pieces of 
Amber occur. Mr. Brodie observes that the species of fossil shells 
discovered in this Amber earth, determine the age of these strata 
to belong to the Eocene, or oldest formation of the Tertiary period. 

* M. Onstalet observes that Amber is found in the blue marls referable to 
the Pliocene period at Castel -Arquato in Sicily. 

1 " Becherches sur le Climat et la Vegetation du pays Tertiaire,'* p. 113. 

' See a translation of Professor Zaddach'a paper in the April Number of 
the "Quarterly Journal of Science'* for 1868, 



Digitized by VjOOQ IC 



42 H. GOSH ON THE INSECT FAUNA OF 

Some portion of the Amber, found in such quantities in this 
province of Samland, was probably formed in the vast pine forests 
of the Scandinavian peninsula, and then washed down by the 
rivers flowing therefrom into the German continent. In order to 
understand this theory, it must be remembered that the Scandi- 
navian peninsula is believed not to have been entirely separated 
from the German continent, during the Tertiary period, by the 
Baltic Sea, as at the present day ; but to have been connected 
with the continent by a ^neclc of land, many miles in width, 
extending from the neighbourhood of Koenigsberg to that of 
Dantzic. In no other way can wo account for the fact that the 
Prussian Amber contains remains of the Scandinavian flora 
mingled with that of the Sub- Alpine type. 

Professor Zaddach^ is of opinion that the Tertiary Glauconite 
was derived from the green sand of the older cretaceous formation, 
the younger beds of which constitute a part of the Danish Island 
of Bornholm. He is also of opinion that the trees which yielded 
the Amber, must have grown upon the green sand beds of the 
cretaceous period, flourishing luxuriantly upon the marshy coasts 
which then surrounded the great continent of Northern Europe. 

There appears to be the very best possible evidence that all 
Amber was not formed during one and the same epoch.^ Professor 
Heer* says that the Amber of Kleinkuhren belongs to the 
Upper Eocene period, while some is found in strata referable to 
the Lower Miocene period ; and that the Amber of the lignites of 
Lobsaun, and that of the blue marls of Castel-Arquato (Pliocene), 
proves that the trees which produced it existed throughout the 
Tertiary epoch. 

The long period throughout which the Amber-producing trees 
existed, and their geographical distribution, accounts for the fact 
that in the plants and insects discovered in Amber, the mixture 
of Northern and Southern forms is much more striking than in 

J See map at the end of Heer*s " Recherohes sur le Olimat,*' Ac. 

2 " Quarterly Journal of Science" for April, 1868. 

' M. Goeppert appears to have considered Amber as belonging to the 
Pliocene period, from his having identified no less than 30 species of plants 
found therein, with existing species. See "Die Bernstein-flora, Monats 
bericht der Berliner Academic," 1853. Dr. Heer refers the strata at Sam- 
land, from which the Amber is obtained, to the upper section of the Upper 
Eocene^ and the upper section of the Lower Miocene, ** Recherohes sur le 
Climat,'* &c., p. 111-112. 
,* Op. citp. 114. 
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any one European formation of the Tertiary period ; and why many 
types are there met with belonging to high latitudes, as well as 
types of mountain species ; e.g,, the insects and spiders from Amber 
include, says Heer, types of the tropical and subtropical zones, such 
as Termites, PcBocerUj HaJohates, Polyzosteria, Passandra, Plecia^ 
Sylvius, ffersilia, Chauliodes, ^c, and also Northern forms, such 
as Mochlonyx and Gloma, 

Amongst the very numerous authorities which I have consulted 
on the subject of Amber, and its organic remains, considerable 
difference of opinion, appears to prevail as to the proportion of the 
specimens, detected in Amber, which belong to extinct genera and 
species ; but, by far the greatest number of authorities, including 
Hope, Koch, Geimar, Pictet, Hagen, Loew, and Menge, appear 
satisfied that amongst the many thousands of insects and spiders 
found in Amber, all of them, with the exception of a very small 
number, are different from living species ; though many of them are 
closely allied to, and may be considered as analogous with, species 
now living. On this subject Mr. Hope observes, *^ The insects at 
present detected in Amber appear to relate to species extra European, 
many of them belonging to tropical climes^ ; while some approach 
South American and Indian forms. They do not appear related 
to any existing species, and are, therefore, probably extinct, and 
this seems to be the opinion of Germar, Jussieu, De Jean, Dr. 
Leach, and others." 

Professor Pictet, who has paid special attention to the remains 
of Neuroptera in Amber, is of the same opinion. Amongst the 
Neuroptera he recognises: firstly, species allied to, but not identical 
with, those existing in Prussia at the present day ; secondly, 
intertropical and Mediterranean species ; thirdly, exotic types ; 
fourthly, certain extinct species without any representatives at the 
present day. 

On the other hand, ^ Dr. Barmeister states that the 
families, genera and species of insects, found in Amber, present a 
conformity, in the majority of instances, with existing forms, and 

1 Quant aux insectes dissemines dans le Saccin, on a avanc^ qne g^ne- 
ralemenfc, ils ont plus de rapport aux esp^ces des climats chauds, qu, h. ceux 
des regions temperes, et, par consequent ils sont, pour la plupart, etrangers 
aux climats de la Prusse et de la Pomeranie ou le succin insectiffere se trouve 
en grande quantite, si ce n'est pas dans son veritable gite. Marcel deSerres 
" Geognosie des Terrains Tertiaires/' Livre iv.me. p. 23 i*. 

» Burmeister's "Manual of Entomology,*' p. 575, 
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even au identity of species ; and that no new forms have been 
observed, and existing genera are readily recognised. 

Professor Westwood states that in the Taylor Museum, at 
Oxford, are several insects, in Amber, from Catania, in Sicily ; 
and that they are very interesting and different to those of the 
Baltic : he also adds that the insects figured and described by Dr. 
B^rendt are, many of them, very like the insects of the present 
time. 

The remains of insects in Amber are very numerous. Swam- 
merdamm is said to have had in his collection 166 specimens of 
Coleoptera^ and Frishch more than 200. Dr. B^rendt had over 
1,000 specimens, among which, however, were many duplicates. 

The number of species of the different orders of insects discovered 
in Amber, and enumerated by Mr. Hope, in the list at the end of 
his paper on " Succinic Insects/* is as follows : — 

Of the Goleoptera^ about 160 speciesi. Of the Orthoptera about 12 sp. 

yf Homoptera », H n » Hemiptera „ 15 ,» 

„ Neuroptera „ 10 „ „ Lepidoptera(Papilio) 10 „ 

ty Hymenoptera „ 25 ,, „ Diptera ,, 22 ,, 

Mr. Hope also gives a list^ of insects from Copal and Anim^, 
which includes : — 

Goleoptera 9 speoies. Hemiptera 1 speoies. 

Hymenoptera 2 ,, 

In his "Fauna der Vorwelt,"^ Dr. Giebel enumerates 318 
species from Amber, viz. : — 

Goleoptera 106 species. Neuroptera 28 species. 

Hymenoptera 14 „ Orthoptera 4 „ 

Lepidoptera 8 „ Hemiptera 22 „ 

Diptera 141 ,, 

With regard to the ten species of Lepidoptera enumerated in the 
lists compiled by Mr. Hope, it may be observed that it is doubt- 
ful whether they included any butterflies, because the generic 
term " Fapilio " made use of therein, was anciently applied to 
all Lepidoptera, both Rhopalocera and Heterocera, 

^ See Hope's paper on " Succinic Insects," Transactions of the Ent. Soo., 
Lond., Vol. i, pt. 3, 133-147. Berendt's "Die Insekten in Bernstein." 
Burmeister's " Handbuch der Entom®." A Monograph by Dr. B^rendt in 
the Memoirs of the Ent. Soc. France, t. v. p. 539, and Pictet's ** Paleon- 
tologie,'* Vol iv, pp. 97-144. 

* See Transactions Ent. Soc, Lond, Vol. ii, pp. 46-57. 

• " i'auna der Vorwelt" (Insekten and Spinnen), pp. 393-426. 
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Mr. Scudder is of opinion that the probable nature of the 
ancient forest of Amber renders it unlikely that any butterflies, in 
their perfect state, could be found in it ; he states, however, that 
Dr. Hagen had informed him that he had himself seen specimens 
of large butterflies in Amber, but that they proved to hefalsifi' 
cations, recent European insects, like Pieria EapcB, having been 
enclosed between slabs of it, which were then fastened together, 
and the edges roughened, in so clever a manner that no one would 
have suspected them to be spurious.^ 

With this imperfect notice of Amber, and the insect remains 
detected therein, I must bring this paper to a conclusion. 

The second paper of the series will be devoted to the Insect 
Fauna of the Secondary or Mesozoic Period, and the British and 
Foreign Strata in which their remains have been detected. In the 
third paper I shall describe the insect remains from the British and 
Foreign Strata of the Primary or Palaeozoic Period, and shall con- 
clude with some general observations as to the deductions which 
may be drawn from a study of Fossil Insects. 

A LIST OF INSECT EEMAINS DISCOVERED IN THE 

FORMATIONS OF THE RECENT OR POST 

TERTIARY PERIOD. 

BRITISH STRATA. 

Peat and Brick-earth, Lexden Brick Pit, Lexden, near Col- 
chester 2 : — 

Remains of Coleoptera; including CassididoBj CoccinnellidcB, 
ChrysomelidoB, CwculionidcBf Carabidce and BuprestidcB, 

Boulder formation or drift of the Cliffs of Eastern Norfolk ^ : — 

^ Fictet observes, '' II faut anssi se d^fier beancoup de oontrefaoons 
ex^cntees dans divers pays dans le but d'un gain illicite." Traite de 
Pal^ontologie, Vol. iv., p. 99. 

Note. — ^For further information on Insects in Amber, see Bromell's 
** Lithographia Suecana Acta litteraria SuecisB," 1729. 

"Historia Succinorum aliena involventium," Lipsiae, 1742, by Sendelius. 

" Geognosie des Terrains Tertiares," &c., 1829, by Marcel de Serres. 

Observations on Succinic Insects, by the Kev. F. W. Hope, F.R.S., in 
the transactions of the Entomological Society, London, Vol. i., 1834. 

" Lethea Geognostica," Ac, Vol. ii., p. 811, by H. G. Bronn, 1835. 

" Handbuch der Entomologie," by Dr. Burmeister. 

" Die Insekten in Bernstein^' by Dr. G. C. B^endt. 

** Insectes dans Tambre," Ehrenberg. 

* See page 12 ante. 

' Bee page 13 ante. 
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Elytra of Coleoptera ; including two species of Donacia ; an 
Elater ; an elytron of one of the Harpaltdce ; and an elytron of 
Coprts Lunaris, 

FoKBiGN Strata. 

Lignites of Uztnach and Diirnten, in Switzerland ^ : — 
A coleopterous insect allied to Feronia leucophthalmay another 
similar to Callidius fennicum, 

Elater aeneus ? Pterostichus nigrita, 

Donacia discolor ? Carabites diluvianus, 

„ sericea? „ cordicollis, 

Hylobius rugosus, 
Elsinore ^ : — 

Cervus longirostris, Buprestidae, &c. 

Aphodius fossor, 

A LIST OF INSECT REMAINS DISCOVERED IN THE 
FORMATIONS OF THE TERTIARY PERIOD. 

BRITISH STRATA. 

Lower Miocene. 

Neighbourhood of Antrim, Ireland^: — Elytra of two species of 
Coleoptera, 
Lignites and clays of Bovey Tracey : — JBuprestes Falconeri, 

Upper Eocene. 

Eocene Freshwater limestone of Gurnet Bay, Isle of Wight: — 
RemainsofZ)i]p^^ra, including wings of Tipulidce smd CuUcidcB^'^^ 
One wing of a Hemipterous insect. 

1 Homopteroua insect identified as Triecphora sanguinolenta, 

2 Specimens of Lepidoptera (fjithosia), 
B Orthoptera (one a Gryllotalpa), 

^ " Urwelt der Schweiz" and Oustalet's " Eecherches sur les Insectes 
fossiles, &c." 

* Bull. Soc. Geol. France, t. ix., p. 114. 

3 See Mr. Brodie's paper on the distribution and correlation of Fossil 
Insects, and Mr. Judd's paper on the Volcanic Rocks of Scotland, ** Geo- 
logical Journal," August, 1874, Vol. xxx., No. 119, p. 274. 

* *' Nature,'* for December, 1874 (Vol. xi). A'Court Smith in litt : and 
Abstracts (No 343) of the " Proceedings of the Geological Society of Lon- 
don "(Session 1877-78). 
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12 Coleoptera (including Ht/drophilus, DyticiiSy CurcuUo, 

Anohium^ Dorcus, and Staphylinua) . 
85 wings of Hymenoptera (including Myrmica, Formica, 

and Camponotua), 
23 specimens of Neuroptera (including Termes, Perla, 

Libellulay Agrion, Phryganea and HemeroUua). 

Middle Eocene. 

Creech Leaf beds, Corfe, Dorset : — 
Elytra of Bupresttdce, 
„ of Helopidce, 
„ of CurcuIionidcB. 
Boumemoutli Leaf beds : — 

Elytra of Coleoptera^ Hymenoptera, Neuroptera, ^c. 

Lower Eocene. 

London clay near Parkhurst, Isle of Wigbt^: — Elytra of 
Coleoptera, 

Paludina beds at Peckliam,^ London : —Elytra of Coleoptera, 

FOEEIGN STRATA. 

The following list, compiled from ** Recherches sur le Climat et 
la Vegetation du Pays Tertiaire/* (the French translation, by Dr. 
Gaudin, of Professor Heer's " Untersiichungen iiber das Klima 
und die Vegetations Verhaltnisse des Tertiarlandes") will show the 
names of the orders, groups, and families of insects, obtained from 
the (Eninpfen strata, from Radoboj, and from the Swiss Molasse, and 
the number of species comprised in each family. 





Upper Miocene. 






(Eningen. 






Coleoptera.— 618 species. 




'Geodephaga 


Species. 
... 64: II. Hydra dephaga 


Species. 
... 12 


CarabidaB 


... 64 DyticidaB 


... 12 



* Mantell's '* Geology of the Isle cf Wight/' p. 101. 

* *• Geologist," January, 1861, pp. 39-40. 

* In this list I have adopted the arrangement of Profepsor Heer and 
Dr. Gaudin, hut 1 have altered the tefmmatiotu of the names to those used 
by Waterhouee in his ** Catalogue of British Coleoptera," or by Pascoein his 
** Zoologlca] Classification." 
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(III. 



IV. 



^Gyrinida) 
GyrinidsB 



Brachelytra 
ProtactidaB ? 
Staphylinidae 
Oxytelidae 
Aleocharidae 

V. ^Neceophaga — 
(Clavicornia) 
ticaphidiidaB 
Silphidss 
NitidulidaB 
PeltidaB 
Bhysodidae 
ByrrhidaB 
Dermestidffi 
HisteridaB 

VL Palpicoenia 
Hydrophilidae' 

VII. Lamellicornia 
Geotrupidas 
Copridae 
Hybosoridas 
AphodiidaB 
BynastidaB 
Melitophilidae 
Glaphyridas 
Melolonthidae 
VIII. Steenoxi 
BuprefitidaB 
Elateridas 

IX. Malacodermi ' 
Lycidas 
Lampyridae 
Telephoridas 
MelyridaB 

(X. Teredyla ?) 
Tillidffi? 



Species. * Species. 

2 Lymexylonidas ... 1 
2 XI. Heteromera— 

... 10 (Mblanosomata) ... 6 

2 Stenosidae ... 1 

4 TenebrionidaB ... 3 

2 Opatridae ... 1 

2 (XII. Trachelida?) ... 4 

CantbaridaB ... 4 

... 55 (XIII. Stenelytra) .. 19 

2 HelopidaB ... 6 

1 CistelidaB ... 9 

... 17 (EdemeridaB ... 2 

... 15 LagriadaB ... 1 

1 AntbicidaB ... 1 

6 XIV. LONGICORNIA ... 30 

2 Prionidas ... 7 
... 12 Cerambycidas ... 14 
... 22 LamiidaB ... 8 
... 22 Undetermined species ... 1 
... 42 XV. Xylophaga ... 2 

2 HylesinidaB ... 2 

... 14 RhynchophorA ... 108 

1 BruchidaB ... 3 

4 AntbribidaB ... 6 
... 1 Attelabidas ... 13 

9 AntliarbinidaB ... 1 

... 2 Cycladas ... 1 

9 CURCULIONlDuB 

... 67 BrachyceridsB ... 3 

... 40 BracbyderidaB ... 6 

... 27 CleonidaB ... 17 

... 14 MolytidaB ... 15 

1 PristorbyncbidaB ... 1 

1 ErirhinidaB ... 19 

5 CryptorbyncbldaB ... 9 

7 CalandridaB ... 3 
.3 CossonidaB ... l 

2 Undetermined species ... 10 



Wbere tbe name of a group standing by itself, and not as a second name, 
^V°4^^!?^ *^ ^"^^ ^ group is not recognised in any system of classification 
adopted in tins country ; and it is retained merely to sbow tbe division of the 
groups, aiid the arrangement of the families in the work above mentioned. 

Where two names are given to a group, tbe upper one is that generally in 
use m this country, and the second name, in brackets, is the equivalent for tbe 
name used by Gavdin in the work above mentioned. 

^ I prefer Malaoodermata, but Waterhouse and Pasooe make it Mala^ 
coaermi. 
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4d 





Species. 


Species. 


XVI. EUPODA — (Chetsomb-" Eumolpidae 


1 


UNA) 


^., 60 Chrysomelidae 


... 15 


Donaciadae 


2 Galerucidad 


... 9 


HispidsB 


,., 4 Undetermined species 


... 8 


Ca88idiid89 


8 XVII. PSBUDOTKIMEEA— (COC- 


Crioceridae 


1 CINELLIDA) 


... 19 


Clythridas 


2 Ooccinellid89 
Obthopteea.— 20 Species. 


... 19 




Species. 


Species. 


L EUPLBXOPTEBA- 


_ IV. Saltatoeia 


... 12 


(Dbbmapteba) 


3 Locustidae 


... 3 


ForficulidsQ 


... 3 AcridiidaB 


... 7 


II. CUESORTiV 


... 2 Gryllidae 


... 2 


BlattidaB 


2 V. THYaANOPTERA 


... 2 


III. Geessoeia — 






(Raptoeia) 


... 1 




MantiddB 


... 1 

Neubopteba.— 27 Species. 






Species. 


Species. 


L COBEODEMTIA 


... 4 LibellulidaB 


... 20 


Termitidae 


4 III. Tbich pteba 


... 2 


II. SUBULICOENIA 


... 21 PhryganeidaB 


... 2 


EphemeridaB 


... I 
Hymenopteea.— 80 Species. 






Species. 


Species. 


L Mellifkea 


III. PUPIVORA 




(Antophila) 


„, 14 (Entomophaga ) 


... 13 


ApidsB 


... 14 IchneumonidaB 


... 12 


IL Pe^donia 


... 60 Chalcididae 


... 1 


Vespidae 


,„ 1 IV. Tebebeantia 




Formicidae 


... 44 (Phytophaga) 


... 3 


ScolidaB? 


1 Tenthredinidae 


... 3 


Sphegidae? 


... 4 
Lfpidopteba.— 3 Species. 

Species. 
NOCTUENI ... ... 3 

BombycidaB ... ... 3 

DiPTEBA.— 63 Species. 






Species. 


Species 


I. TiPULABIA 


... 61 IIL Tanystonata 


... 4 


Chironomidae 


... 6 Asilidae 


... 3 


Gallicolae 


... 1 TabanidsB 


... 1 


Tipulidae 


2 IV. Bkachyceba 


... 2 


Mycetophilidae 


... 15 Syrphidae 


2 


Floralidae ? 


... 28 (V. ATHEBICEKA) 


... 4 


IL NOTACANTHA 


2 MuBcidaB 


... 4 


Xylopbagidae 


... 2 
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Hbmiftbba. — 188 Species. 





Species 




Species. 


I. Hbtebopteba 




(II. HYDBOCOBiE) 


... 6 


(Gbocoile) 


... 108 


NepidsB 


6 


ScutelleridaB 


... 6 


Notonectidae 


... 1 


PentatomidaB 


... 89 


ni. CiGADINiB 


... 15 


Coreida9 


... 18 


fltridulantias 


... 1 


Lygaeidae 


... 23 


Fulgoridae 


1 


Capside 


... 2 


Membracidae 




Tingidss 


... 2 


Cicadellinas 


... 12 


Reduviidae 


... 17 


IV. Phttophthibia 




HydrometridsB 


... 1 


AphidaB 


... 8 


Total number of species of all Orders from the (Bningen Strata- 


-844. 


Note.— I am indebted to Mr. C. 0. 


Waterhouse, of the British 


Museum, 


>r suggesting certain alterations in some of the names used in the above list. 




Middle '. 


VflOOENB. 






Radoboj. 






C0LE0PTEBA.-42 Species. 






Species. 




Species. 


L Geodephaga 


... 5 


VII. Malacodebmi 


... 4 


Garabida9 


... 6 


TelephoridaB 


... 8 


IL Htdbadephaoa 


... 1 


Melyridae 


... 1 


DyticidaB 


... 1 


(VIIL Tbaghelida?) 


... 1 


TTT. Bbachelytba 


... 4 


CantharidaB 


... 1 


Omalidae 


... 1 


IX. LONGICOBNIA 


... 8 


StaphylinidsB 


... 2 


Cerambycidae 


... 1 


OxytelidsB 


... 1 


Lamii(iaB 


... 2 


IV. Necbophaga— 


CClayi. 


X. Rhynchophora 


... 2 


coenia) 


... 10 


BrenthiddB 


... 1 


SilphidsB 


... 1 


Undetermined species 


... 1 


KitidulidaB 


... 6 


XI. Eupoda — (Chbysome- 


Peltid« 


... 3 


LIN^) 


... 6 


V. Palpicoenia 


... 1 


Eumolpidas 


... 1 


Hydrophilidae 


... 1 


Chrysomelidae 


... 8 


VL Sternoxi 


... 4 


Gallerucidae 


... 1 


Buprestidae 


... 3 


XII. PSEUDOTRIMKRA 




Elateridas 


... 1 


(COCCINELLIDA) 


... 2 




Obthopteea 


.—13 Species. 






Species. 




Species. 


I, BUPLEXOPTEBA 




III. Saltatobta 


... 11 


(Dermaptera) 


... 1 


Locustidae 


... 8 


ForficulidaB 


... 1 


Acridiidas 


... 8 


11. Gressoeia 








(Baptoria) 


... 1 






Mantid» 


... 1 







Digitized by VjOOQ IC 



•tBB BBOBNT AND TBRtlART PBBI0D8. 



51 







Neubopteba.— 19 Species. 








Species. 


Species. 


I. 


COBBODENTIA 


... 10 III. Tbichopteba 


... 1 




TermitidaB 


... 10 Megaloptene 


... 1 


n. 


SUBULICOBNIA 


... 8 






Libellulid» 


... 8 
Htmenoptbba.— 85 Species. 








Species. 


Species. 


I. 


Mellifbba 


III. PUPIVOEA 






(Amtophila) 


8 (Entomophaoa) 


... 22 




ApidflB 


3 Ichneamonida9 


... 22 


n. 


Pbjbdonia 


... 59 IV. Teeebeantia 






VespidflB 


1 (Phytophaga) 


... 1 




Formicidffi 


... 57 Uroceridae? 


... 1 




SphegidflB 


... 1 
Lepidoptbba.— 8 Species. 








Species. 


Species. 


I. 


DiUBNI 


a II. NOCTUBNI 


... 5 




iNymphalidae 


... 2 Noctuid© 


... 2 




•Pieridffl 


1 Geometridas 








(Phalffinida) 


... 2 






Pyralidffi 


... I 






Dipteba.— Species 83. 








Species. 


Species. 


I. 


TiPULABIA 


... 66 III. Taktstonia 


... 4 




Chironomidae 


... 1 AsilidsB 


... 3 




Tipulidae 


... 14 AnthracidsB 


... 1 




Mycetophilidffl 


... 13 IV. Bbachyceba 


... 9 




FloralidflB? 


... 28 SyrphidflB 


... 9 


11. 


NOTOCANTHA 


1 (V. Athebiceba) 


... 12 




Xylophagidse 


... 1 Muscida 
Hemiptbba.— 61 Species. 


... 12 






Species. 


Species, 


I. 


Hkteeoptera 


IL CiCADiyiB 


... 23 




(Geocob^) 


... 33 StridulantisB 


... 3 




PentatomidsB 


... 13 FulgoridflB 


... 1 




CoreidflB 


... 5 CicadellinaB 


... 19 




LygseidsB 


9 III. Phytophthibia 


... 5 




TmgidfiB 


... 2 Aphid» 


... 5 




Beduviidse 


... 4 





Total number of species of all Orders from the Badoboj Strata — 812. 
In the " Nova Acta " of the Academy of Leopold Charles, of 



^ Eugonia Atava. 
' Pontia Ffeyeri« 



Mvlotbrites Pluto. 
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Austria, for 1839, vol. xix., Professor linger describes eight species 
from this locality (Radoboj), viz : — 



Bhipidia extincta. 

„ major. 
Bibio Marchisonis. 

„ gracilis. 



Bibio lignarias. 

„ giganteus. 

„ enterodeles. 
Leptogaster Hellii. 



In the " Nova Acta," &c., for 1843 (vol. xx.), Von Charpentier 
describes seven species from the same locality, viz. : — 



(Edipoda melanosticta. 
Myrmeleon brevipenne. 
,f reticulatum. 
Libellula platyptra. 



Sphinx atavus. 
Hylotoma cineracea. 
Termes pristinus. 



Lower Miocene. 

Swiss Molasse. 

CoLEOPTBRA.— -26 Species. 



CarabidsB 

DyticidsB 

Peltidce 

HydropbilidsB 

Melolonthidffi 

Buprestidse 



LibellulidsB 



Species. 
.. 6 

1 
.. 1 

4 
.. 1 
.. 3 



Elateridsd 

Helopidse 

LamiidaB 

Chrysomelidse 

Undetermined^speoies 



Nburoptera.-— 2 Species. 



Pentatomidsd 



1 Phryganeidsd 

Hymenoptbra. — 1 Species. 
Vespidae ... ... 1 

DiPTERA. — 1 Species. 
TipulidfiB ... ... 1 

Hemiptera. — 3 Species. 
Species. 

2 Cicadellinae 



Total number of species from the Swiss Molasse : — 33. 



Species, 
... 1 



List of Fossil Insects from the Brown Coal of Rott, in Siebenge- 
berge, enumerated by Professor Germar in the " Fauna Insectorum 
EuropaB," 19, 1837 (" Insectorum Protogaeae specimen," <tec.;, and 
by Dr. Qiebel in " der Zeitschrift fur die gesammte Naturwissens 
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chaff' (nii., 1856, s. 
(1856). 

iPlatycerus sepultus. 
Cteotrupes vetustus. 

„ proavus. 
Trogosita tenebrioides. 

I, emortua. 
Silpba stratuum. 
Escberia protogaea. 
Dytiscus (larva). 
Buprestis major. 

Fonnica lignitum. 



Helophilus primariuB. 
Anthracida xylotoma. 
Bibio xylophilus. 



Alydus pristiQus. 



184), and in his " Fauna der Vorwelt " 

COLEOPTEBA. 

Buprestis alutaoea. 
Chrysobofchris xylographioa, 
Dicerca carbonum. 
Tenebrio effossus. 
Spondylis tertiaria. 
Prionus umbrinus. 
Molorohus antiquus. 
Saperda lata. 
Brucbus bituminosus. 

Htmenoptera. 

Osmia dubia. 

Lepidopteba. 
Tpsolopbus insignis. 

DiPTEBA. 

Bibio lignarius 
f, dubius. 

Oethopteea. 
Decticus extinctus. 

Hemiptera. 

Belostomum Goldf ussi. 



Farther list of insects from the Brown Coal of Rott, described 
by C. Von Heyden, in Meyer and Dunker's " Palaeontographica," 
1859-1861, vol. 8, pp. 1-15. 

COLEOPTEBA. 

HydropbUus fraternus. Silicernius spectabilis. 

Hydrous miserandus. Ptinus antiquus. 

Byrrbus lucae. Tenebrio ? senex. 

Buprestis tradita. Caryoborus ruinosus* 

Ancylochira redempta. Tophoderes depontanus. 

Dicerca Bronni. Hylotrupi s seuex. 

Hemiptera. 
Notonecta primaeva. 

Htmenoptera. 
Bombus antiquus. formica ? 

1 The names given in this, and all the following lists, are in every case 
those used by the authors of the works from which the lists have been com- 
piled, and no attempt has been made to correct any but clerical errors. 
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Lbpidoptbba. 
1 Vanessa vetula. 



DiPTERA. 



Chironomus antiquus. 
Ctsnophora Deoheni. 
Bibio deletus. 



Bibio lignarius. 
Bibiopsis volgeri. 



Further list of insects from the Brown Coal of Rott, described 
by Dr. Hagen,in Meyer and Banker's ** Pal«ontographica," Vol. x 
(1863). 

Calotermes rhenanus. Libellula cassandra (nymphe). 

Leuctra antiqua. Aesohna Dido. 

Libellula cellulosa. Agrion Thais. 
Ictinus fur. „ Mysis. 

Libellula ceres (nymphe). „ Icarus. 

Further list of Diptera from the Brown Coal of Rott, described 
by Carl von Heyden and Lucas von Heyden, in Meyer and 
Dunker's " Palaeontographica/' Vol.xiv (1865-6). 



Bibio pannosus. 


Protomyia veteraiia. 


Pro torn y 


[a abava. 


>» 


lapidaria. 


»> 


coUossen. 


n 


grandaeva. 


»» 


Winnertzi. 


a 


antenata. 


9i 


grossa. 


It 


luteola. 


» 


luctuosa. 


»• 


schineri. 


» 


Proserpina. 


*» 


elongata. 


»» 


macrocephala. 


»> 


gracilenta. 


>» 


hypogaea. 


»> 


Heeri 


» 


exposititia. 


Plecia rhenana. 




stygia. 
pinguis. 


t> 


heroica. 



Further list of Diptera from the Brown Coal of Rott, described 
by Lucas von Heyden in Banker's " Palaeontographica," Vol. xvii, 
pp. 237-272 (1867-1870). 



Simula pasithea. 
Sciarajanassa. ^ 

;, defossa. 

„ atavina. 

„ Rottensis. 

,, Winnertzii. 
Cordyla vetusta. 

„ fiubaptera. 

„ antiqua. 

M reunda. 



Cordyla limnoria. 
Boletina philyra. 
Chironomus bituminosus. 

it perditus. 

ti donninans. 

it deorepitus. 

„ Palaemon. 

Ceratopogon Alpheus. 
Culex ceyx. 
Erioptera Danae. 
1 This is the only butterfly yet discovered in any formation of this period. 
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Linmobia sturi. 
Dilophus Erantzii. 
Bibio junus. 
„ mimas. 

Asilus. ? 



Eiiipis melia. 
Pipiza venilia. 
Syrpbus eupbemus. 
Anthomyia Heymanni. 
Dipterous larva of Stratiomys. 7 



List of Coleoptera from the Brown Coal of Sieben geberge, de- 
Bcribed by Carl von Heyden and Lucas von Hcyden, in Meyer 
and Dunker's " Palaeontographica, Vol. xv (1866). 



Harpalus abolitus. 
Pelobius Cretzschmari. 
Lacoobius excitatus. 
Ajabus reductus. 
Hydroas Neptunus. 
Philydrus mortioinus. 
Oohtbebius Plutonis. 
Tacbyporua sepultus. 
Philonthus bituminosus. 
Sunius demersus. 
Stenus scribai. 
Oxyporus Vulcanus. 
Anthopbagus Giebeli. 
Staphylinus (larva), 
Seniaulus scaphioides. 
Byrrbus exanimatus, 
Apbodius Krantzi. 
Anomala tumulata. 
„ primigenia. 

,, thetis. 
Pentoclon Bellerophon. 
Telepborus carbonarius. 

., exauctaratus. 

,, caducus. 

„ Brbdiei. 
Ptinus primordialis. 
Xyletiuites tinubicola. 
Cis Krantzi. 

Gonocepbalam pristinam. 
Microzoum veteratum. 



BolitopbaguB vetustus. 
Platydema Geinitzi. 
Myodites Meyeri. 
Mylabris deflorata. 
Cborsgus tertiarius. 
Bbyncbites Hageni. 

„ orcinus. 

Apion primordiale. 
Bracbymycterus cupoulionodi. 
Sitonea venustulus. 
Hylobius antiquus. 
Eurycbirus induratus. 
Larinus Bronni. 
Ebinocyllus improlus. 
Magdalinus protogenius. 

„ Deuoalionis. 

TycbiuB mauderstjemai. 
Aoalles Icarus. 
Ceutornynobus funeratus. 
Nanophyes japetus. 
Spbenophorus proluviosas. 
Lamia petrificata. 
Labidostomis Pyrrba. 
Lina sociata. 
Plagiodera novata. 
Coccinella Haagi. 

,, Krantzi. 

,) bituminosa. 

„ fossilis. 
Lasia primitiva. 



List of insects from the Brown Coal of Sieblos, described by 
Carl von Heyden, in Meyer and Bunker's " Palaeontographica, Vol. 
5, pp. 115-120 (1858). 

Buprestis Meyeri. Pissodes effossus. 

,, senecta. Leptoscelis bumata. 

Braohus decrepitus. Lygaeus fossitius. 

Molytes Hassencampi, Bracon macrostigma. 
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Further littt of insects from Sieblos, described by Carl yon Hey- 
den, in Meyer and Bunker's ** PalaBontographica/* vol. 8, pp. 15-17 
(1859). 

Trachyderes bustiraptus. Pachymerus antiquus. 

LygaBus deprehensus. 

In Meyer and Bunker's **Pal8Bontographica," Vol. y. (1858), Dr. 
Hagen describes from the Brown Coal of Sieblos, two Neuroptera, 
yiz, : — 

Heterophlebia jucunda. Lestes vlcina. 

List of insects from the Brown Coal of Salzhausen, described by 
Carl von Heyden, in Meyer and Bunker's " Palaeontographica," 
Vol. iv (1856). 

Dicerca Taschei. Bible antiquus. 

Therera carbonum. 

Further list of insects from the Brown Coal of Salzhausen, de- 
scribed by C. von Heyden and Lucas von Heyden, in Meyer and 
Bunker's "PalaBontographica," Vol. xiv, 65-66. Taf. ix, fig. 1 3 -22 :— 

Lebia amissa. Helops wetteravicus. 

Attagenus extioctus. Lema tumulata. 

Anthaxia carbonaria. Clythra carbonaria. 

,, deleta. Pentatomia Bottgeri 

ff primaeva Bibiopsis carbonum 

Sphenoptera knopi. Cynips pteromaluB. 

List of insects from the Brown Coal of the Nether Ehine and 
the Rhone, compiled from Meyer and Bunker's " Palseontographica," 
Vol. X (1861-1863) :— 

COLEOPTEBA. 

Peltis costulata. Uloma avia. 

Onitis magus Urodon priscus. 

Anoplognathus rhenanus. Cryptorhynchus renudus. 

Perotis Hausmanni. Dorcadion emeritum. 

„ redita. Oberea prsamortua. 

Dicerca Tascbei. HeBtbesis immortua. 

Ancylochira pristina. Lina Wetteravica. 
Agrilus Baueri. „ populeti (Heer). 

Limonius optalibis (Heer). Cassida interemta. 

Luciola extincta. Coccinella antiqua. 

Orthoptbra. 
Blatta pauperata. 



Digitized by VjOOQ IC 



TUB RECENT AND TERTIARY PERIODS. 



57 



Osmia oarbonum. 
Anthophora effossa. 



Bibio tertiarius. 
Merodon Qermari. 
CuUoites tertiarius. 



Htmenoptera. 

Apis domitans. 

Neuroptera. 
Corydalls? 

Lepidoptera. 
Neptioula fossilis. 

DiPTEBA. 

Cecidomyia 7 dubia. 
Fungicola. 



List of insects from the Brown Coal of Stoschen : — 

Neuroptera. 
Ascalaphus proavus (Hagen). 

Hemiptera. 
Corrixa pullus (Heyden). Typhlocybacarbonaria (Heyden). 

,, ? Micropus ,, 

List of insects from Corent, Menat, and St. Gerand le Pay, 
Auvergne, Central France, compiled from M. Oustalet's ** Re- 
clierches sur les Lisectes Fossiles/* (pt. 1) : — 

COLEOPTERA. 

Hylobius deletus. 
Anisorhynchus effossus. 
Plinthus redivivus. 
Bagous atavus. 
Curculionites ovatus. 

Orthoptkra. 
One specimen not named. 

Neuroptera. 
Libellula minuscula. Phryganea Corentiana. 

Ascalaphus Edwardsii. „ Gerandiana. 

Htmenoptera. 
Anthophorytes Gaudryi. 

DiPTERA. 

Pentbetria Yaillanti]* Bibio macer. 



Eunectes antiquus. 
Laccobius priscus. 
Brachycerus Lecoquii. 
GleonuB Arvemensis. 
,, Fouilbouxii. 



Plecia major. 




>» 


alacris. 


„ nigrescens. 




M 


robustus. 


„ palUda. 




») 


Edwardsii. 


Bibio gigas. 




ft 


cylindratus, 


„ Ungeri. 




»t 


gracilip. 


„ Ungeri (var 


marginatuE'). 


ft 


obsoletus* 
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Bibio LartetiU 


Protomyii 


ladusta. 


Protomyia longa. 


»> 


globulariciu 


„ longipennig. 


a 


BlanchardU 


,, inflata. 


tt 


rubesceiis. 


„ lugens. 


>» 


formiooides. 


„ Joannifi. 


»t 


incerta. 


„ fufloa. 


»> 


Oastaleti.! 


„ SauvageU 


Stratiomys HebertU 




Lepidopteba, 




Nootuites inoertissima. 





Upper Eogenb. 

List of Genera of Fossil Insects from the Tertiary formations of 
Aix, in Provence (compiled from Mr. Curtis's paper in the 
** Edinbm-gh New Philosophical Jonmal" for 1829) :— 





COLEOPTERA. 


Harpalns. 

Hydrobins. 

Lathrobiom. 7 

Ftinns.? 

Cetonia. 

Sitona. 


Notaris.7 

Lipams. 

Hypera. 

Cassida. 

Chrysomela. 




Htmenofiera. 


Tenthredo. 
Ichnenmon. 


Formica. 




Lepidopteea. 


Phalena? 


or one of the NoctnidsB. 1 




HOMOFTEEA. 


Aphis. 
Tettigonia. 


Asirioa P or possibly Delphax, 
Cixias, or Cercopis. 




Hemiptera. 


Mhis. 

LygsBns, 

Conzus. 


Oydnns. 
Fentatoma. / 




DlPTEEA. 


Gnonste. 7 
Mycetophila. ? 





List of genera of fossil Insects from Aix, in Provence, com* 

^ This species, P. Oustaleti, is not included in M. Oustalet's list^ It is 
described by M. C. Brongniart in the " Bulletin de la Soci^t^ Geologiqae de 
prance," t. 4, 1876.. 
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piled from Bronn's " Lethaea Geognostica," and tlie Rev. F. W. 
Hope's paper in the 4th vol. of the Transactions of the ** Entomo- 
logical Society/' London, pp. 250-255 : — 





COLEOFTEBA. 


Harpalns. 


Sitona. 


Helobia. 


Lizns. 


DytiouB. 


Oleonis. 


Colymbetee. 


Balaninnf. 


Hydrobins. 


Cionng. 


Staphylinns. 


Braohyoeros. 


Lathrobiom. 


Ehynohsenos. 


Sisyphus. 


Melons. 


Paohypug. 


Hypera. 


Geotrnpes. 


Nanpaotns. 


Melolontha. 


Bhinobatus. 


Cetonia. 


Dorytomns. 


Bnprestis. 


Apate. 


Elater. 


Soolytns. 


Atopa. 


Hylnrgns. 


PtinuB. 


Bostrichng. 


Sepidinm. 


Trogosita. 


Opatrnm* 


Ips. 


Asida. 


Callidinm. 


Bmohns. 


Cassida. 


Apion. 


Chrysomela. 


Bhynohites. 


Coccinella. 




Obthoftera. 


Forfioula. 


Aoheta. 


GryUus. 


L00UBt89. 


GryUotalpa. 


Tridaotylns. 




Htmenofteba. 


Tenthredo. 


Ophion. 


Pimpla. 


Polistes. 


Ichneumon. 


Vespa. 


Cryptns. 


Formica. 


Agathis. 


Chaloididm. 


Anomalon. 






Neubofteba. 


LibeUula. 


Phryganea. 


Agrion. 






Hemifteba. 


Pentatoma. 


Miris. 


Corens. 


Syrtis. 


LygsBus. 


Nepa. 
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Banatra. 


Beduvins. 


Cicada. 


Floiaria. 


Delphax. 


GerriB. 


Ceroopie. 


Notoneota. 


Tingis. 


Tettigonia. 


Aradns. ' 


Thripg. 


Oorizufl. 


Aphis. 




Lepidopteea. 


Satyrns. 


Sesia. 


Zygeena. 


Bombyz. 




Diptera; 


Myoetophila. 


ScatopB. 


Bhingia. 


Penthetria. 


Bibio. 


DilophuB. 


Hirtaaa. 


AniBopoB. 


Tabanns. 


AsilnB. 


Sargns. 


EmpiB. 


Ceratopogon. 


Nemestrina. 


Nephrotoma. 


XylophagoB. 


Linmobia. 


Oxyoera. 


Corethra. 


Nemotelus. 


Triohooera. 


Aphritis. 


Platynra. 


Tipula. 


Soiara. 





List of Fossil Coleoptera from Aix, compiled from M. Oustalet*s 
** Recherches sur les Insectes Fossiles des Terrains Tertiaires de la 
France,'* 2nd part : — 

Cababidjc. 

Feronia provincialis. 
Harpalns Nero. 

,f deletns. 
Stomis elegans. 
FolystiobuB Hopei. 



Nebria Tisiphone. 
Calosoma Agassiz. 
PanagSDns Dryadum. 
Bembidinm infemum. 
Bembidinm Saportannm. 
Feronia minax. 



Hydrophilus antiquus. 
Hydropbilopsis incerta. 

Stenns prodromns. 

„ Gypsi. 
Acbenimn ingens. 
ErinnyB elongata. 

,f deleta. 
Lithocaris varicolor. 



Hydrophilid^. 

Hydrobins obsoletns. 
LaccobiuB yetustns. 

SXAPHTLINIDiE. 

Xantholinus Westwoodiantis. 
Staphylinns calviiB. 

,, Qermarii. 

„ provincialiB. 

StaphylinuB aqoiBeztaniis. 

,, atayns. 
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Staphylinns prodromns. 

ff prisons. 

Philonthns BojerL 

» Maroelli. 



Qnedios Beynesii. 

,, Lortetii. 
Hygronoma deleta. 



SCTDMENIDiB. 

SoydmsBnng Heerii. 

Latsidiidj:. 
Cortioaria melanophthabna. 

MTCBTOPHAGIDiB. 

Triphyllus Heerii. 



OnthopliagnB latens. 



SCAEABIDiE. 

G^trnpes atavoB. 

EUCNBHIDiE. 

One species nnnamed. 

Anthicidjc. 
Anthiohns melancholions. 



CUECULIONIDiB.' 



Hipporhinns Heerii. 
,, Sohanmii. 

,, Reynesii. 

Braohyderes longipes. 

,, aqniseztanns. 

Sitones margamm. 
Cleonns lencosise. 
Marcelli. 
aspemlns. 
inflezns. 
sezsnlcatns. 
pygmaeuB. 
Tanysphyms deletns. 
Hylobins morosns. 
,, carbo. 



Hylobins Solieri. 
Flinthns Heerii. 
Fhytonomns firmns. 
„ annosns. 

Coniatns minnscnlns. 
Erirhinns Chantrei. 
Hydronomns nasntns. 
Balaninus Barthelemyi. 
Sybines melanoholions. 
Cryptorhynchns gypsi. 
CsBliodes primigenins. 
Cossonns Marionii. 
Cnronlionites parvnlns. 

„ lividns. 

I, ezignns. 



fiCOLTTID^. 

Hylesinos facilie. 

Oesahbtcidjc. 
Clytus leporinus. 



Criooeris margamm. 
Chrysomela Lyelliana. 

,, matrona. 

,. Matheroni 



Chetsomelid^. 

Chrysomela debilis. 
Gonioctena Cortisii. 
Cassida Blancheti 
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List of Fossil Lepidoptera (Rhopalocera) from Aix, compiled 
from Scudder's ** Fossil Butterflies/' in the Memoirs of the 
American Association for the Advancement of Science ; — 

Neorinopis sepnlta. Thaites rnminiana. 

Lethites Bejnesii. Pamphilites abdita. 

Collates Proserpina. 

Middle Eocene. 

List of species from Monte Bolca, near Verona, in Italy, com- 
piled from Massalongo's " Studii Paleontologici *' : — 

COLBOPTBEA. 

Ancylochira deleta. Perotis Iseyigata. 

Orthopteka. 
Forficula Boloensis. 

Neubofteba. 
Cordnlia Sohenchzeri. Termes peccanae 

DiPTEEA. 

Dipterites Angelinii. Bible Sereri. 

American Strata. 

Recent or Post Tertiary. 

^ List of Fossil Coleoptera from Cave deposits (belonging to the 
Post Pliocene period), at Port Kennedy, Pennsylvania, described by 
Dr. G. H. Horn in the ** Transactions of the American Entomolo- 
gical Society," Vol. v., pp. 241-245 (Sept., 1876) :— 

COLEOFTEBA. 

Cyohms Wheatleyl. Dloaelug abutacens. 

Pterostlohus (2 speoies not named) Chorldlnm (P) eboinmn. 

Cymnldls aurora. . Phansens antlqnus. 

Chlsdnins pnnotnlatus. Aphodlus preonrsor. 

CarabidsB discovered in the Interglacial Deposits of Scar- 
borough Heights, near Toronto, Canada (described by Mr. S. H. 
Scudder, in the " Bulletin of the United States Geological and 
Geographical Survey " (Vol. iii., No. 4, art. xxx.) : — 

Lorloera glacialls. Loxandras gelldns. 

1 1 have not myself seen the volume of the Transactions of the American 
Entomological Society, in which these species are described, but am indebted 
to Mr. R. M'Lachlan, F.R.S., for an extract from it, and for the list of speoies 
here given. 
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Tertiary. 

List of some of the Fossil Insects, from the Rocky Mountain 
Tertiaries, (Tertiary Beds of White River), obtained by Professor 
William Denton, and described by S. H. Scudder. (Compiled from 
the " Bulletin of the Geological and Geographical Survey of the 
Territories,*' Vol. ii.. No. 1) :— 



OOLIOFTEBA. 



Bembidimn ezoletum. 
LaooophilnB P 
Fhilhydrns primsBvns. 
Staphjlinites obsoletnm. 
GyrophsBna sazicola. 
Leistotroplms patriarcbions. 
Lathrobium abscessam. 
Oxytelns pristinus. 
Antherophagus prisons. 
Fhenolia inoapax. 
Chrysobothris Haydeni. 
Epiphanis deletos. 
CorymbiteB velatns. 
Ozygonns mortuus. 
Ghanliognathns pristinns. 
Sitodrepa defunota. 



Spermophagns vivifioatns. 
Brnchns anilis. 
Oryctoscirtetes protogOBum. 
Trypodendron impressos. 
Sitones grandoevns. 
Otiorhynchus perditns. 
Entimns primordialis. 
Eudiagogns sazatilis. 

„ ezaminiB. 

„ effoBsns. 

Hylobius proveotus. 
Anthonomus defossns. 
Cryptorhynchus annosns. 
Eurhinus oocnltns. 
Braohytarsus pristinns. 



Obthofteba. 
Homoeogamia ventriosns. Labidnra Tertiaria. 

List of the remainder of the Insects obtained by Professor 
William Denton, in Tertiary Beds of White River, and described 
by Mr. 8. H. Scudder, in the " Bulletin of the United States 
Geological and Geographical Survey" (Vol. iii., No. 4, Art. 
zxix.): — 

Htmenofteba. 



Gamponotns vetus; 

OxileX proavitus. 
Chironomns depletus. 
Lasioptera recessa^ 



Formicida, 

Liometopnm pingne. 
IchneuTnomda. 
Ichneumon petrinus. 

DiptebA. 
GuUddcB, 

Corethra ezita. 
ChvronomidoB, 

Chironomns patens. 
Cecidomyidas. 

Lithomyza condita. 
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TipuUda, 
Dioranomyia stigmoBa. Fronophlebia rediyiva. 

f, primitiya. Oyttaromjia fenestrata. 

„ rostrata. Tipnla decrepita. 

Spiladomyia simplex. „ tecta. 

MycetophiUda. 
Mycetophila ooonltata. Gnoristo dentoni 

Saokenia aronata. 

Oyrtida, 
Aorooera hirsafca. 

SyrjphidoB, 
Eristalis lapideus. 

Mu80id€B. 

Mosca ascarides. Mnsca hydropioa. 

)• bibosa. .. vincnlata. 



Heteromyza deteota. 

' COLIOFTEEA. 

Ca/rahida, 
Bembidinm ezoletmn. 
Dyticida. 
Laocophilas (allied to L. Maonlosas). 
Staph/ylindoe. 
Qyrophoena sazicola. Ozytelns priBtinns. 

Leifltotrophns patriarchicns. 

Elateridce. 
Epiphanis deletns. Ozygonns mortnns. 

Bruchidoe. 
Brnchas anilis. 
Cwculionidoe, 
Entimus primordialis. 
Hbmiptera. 
FulgoridoB, 
Aphana ataya. Delphaz senilis. 

Tettigonida. 
Tettigonia obtecta. Bythosoopns lapidesoens. 

LygcBida, 
Faohymerns petrensis. 
Physopoda, 
Melanothripa eztinota. Faloeotbrips fossilis. 

lithadotbrips yetusta. 

Neuropteea, 

Phryganida, 

Fhryg^anea operta. 

1 These (Meoptera were included in the preceding list. 
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List of Fossil Insects obtained by Mr. George M. Dawson, from 
the Tertiary Beds at Quesnel, British Columbia, and described by 
Mr. S. H. Scudder. (Compiled from the " Report of Progress," 
1875-1876 — Geological Survey of Canada) : — 

COLEOPTKRA. 

Ni1iduHd{P. 

Prometopia depilis. 

Neuroptera. 
Odonata. 
One species allied to Diplax minuscula. 

Hymengptera. 
Formiciflce. 
Formica arcana. Aphoenogaster longoeva. 



Hypoclinia obliterata. 

Pirapla saxea. 
Pimpla senecta. 



IchnpumonvJce. 
Pirapla saxea. Pimpla decossa. 



Braconi(l(n. 
Calyptitea antedilnvianum. 

DiPTERA. 

Chironomidce. 
Several species referable to this family. 
MycetophyUdoe. 
Boletina sepulta Brachypeza procera. 

Brachypeza abita. Trichonta Dawsoni. 

DolicJiopodiO.oB. 
A single specimen referable to this family not named. 
Ar\tl\nwyidrp, 
Antbomyia inanimata. Anthomyia Bnrgessi. 

Kelomyzid(v. 
Heteromyza senilis. 

Sciow'yzidrp. 
Sciomyza revelata. 

OrtaUd(F. 
Litbortalis picta. 
Lonchaeidof. 
Lonchsea senescens. Palloptera morticina, 

Hemiptera. 

AphidcB. 

Lachnus petrorum. 
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THE INSECT FAUNA 



SECONDARY OR MESOZOIC PERIOD, 

AND THE 

BRITISH AND FOREIGN FORMATIONS OF THAT 

PERIOD IN WHICH INSECT REMAINS HAVE 

BEEN DETECTED. 



By HERBERT GOSS, F.L.8., F.G.8., F.Z.8., 

Kemb«r of the Entomologi4}al Societiee of Franco and London. 



Introduction. 

It will be unnecessary for me to make any preliminary observa- 
tions in this Paper as to the importance of an acquaintance with 
Fossil Entomology, or as to the valuable conclusions bearing upon 
the geological conditions of the Earth in former ages, which may 
be arrived at from a study of insect remains ; such remarks as I 
had to offer on this subject having already been made in the intro- 
ductory portion of my first Paper. 

In the Secondary Kocks of this country fossil insects have been 
found far more frequently than in those of either the Recent or Ter- 
tiary ages, and in some few localities these fossils are, comparatively 
speaking, abundant. 

For such a knowledge as we have of the Insect Fauna of this 
country during the Secondary Period, we are indebted principally 
to tB^ Rev. P. B. Brodie, F.G.S., who, as I have before remarked,^ 
is the author of the onlt/^ book on fossil insects, either of this or 
any other period, which has been published in this country. In the 
determination of a large number of the insects described and 
figured in this book, as well as for some important introductory 

1 See Proc. Geol. Assoc, Vol. v., p. 2i35. 

^ *' A History of the Fossil Insects in the Secondary Bocks of England*" 
London, 1845 : (Van Voorst.) 
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obserrations therein, Mr. Brodie had the advantage of the assist- 
ance of Professor Westwood ^ of Oxford. 

We are indebted to Mr. Brodie not only for the interesting 
•nd valaable work jast mentioned, but also for namerous papers 
on fossil insects which have from time to time appeared in 
the ^ " Quarterly Journal of the Geological Society/' ** The Annals 
and Magazine of Natural History," " The Proceedings of the 
Warwickshire Naturalists' Field Club," &c. 

Amongst the names of other contributors to our knowledge of 
{ossil Insecta obtained from British strata of this Period, I must men- 
tion those of Mr. W. R. Binfield,^ Mr. H. Binfield, Prof. Morris,* 
F.G.S., Dr. Mantell, « F.R.S., Prof. Edward Forbes, F.R.S., 
Mr. W. R. Brodie, « Mr. 0. Willcox,« the Rev. O. Fisher, 
F.G.S.,« Captain Woodley,^ the Rev. Dr. Buckland, F.R.S./ 
Mr. H. E. Strickland, F.G.S., Mr. A. G. Butler, F.L.S.,8Mr. 
S. H. Scudder,» and Mr. E. T. Higgins. 

The British formations of this Period in which remains of insects 
have been found most plentifully, are the upper series of the 
Upper Oolite (i.e., the Purbecks), and the Lias and Rhaetics. The 
only other formations of this age in which they appear to have 
been yet discovered in the United Kingdom, are the Hastings 
Sands, and some other subordinate members of the Lower Creta- 
ceous or Neocomian system, the Kimmeridge Clay, Oxford 
Clay (?), Forest Marble, Great Oolite, and the Stonesfield Slate. 

Although the presence of insects in marine formations may 
be accounted for by supposing them to have been driven by 
the wind into the sea, when in its neighbourhood, or when attempt- 
ing to cross it, yet, as a rule, where their remains have been de- 

' Professor Westwood also contribated an important paper on Fossil En- 
tomology, in the Quart. Jonrn Geol. Soc., for 1854. Vol. x., pp. 378-896. 

* See " Athenaenm," January, 1843. " Proceedings Geol. Soc.," Vol. 
iii., pp. 134, 136, and pp. 780-782. «*The Annals and Mag. of Nat. Hist.," 
1843, Vol. ii., p. 480. "Quart. Joum. Geol. Soc.," 1846, pp. 14-16. 
"Qnart. Jonm. Geol. Soc.," 1847, pp. 63, 54; Vol. v., pp. 31-35; Vol. 
ix., 1863 (pp. 51, 52) ; and Vol. x.„ 1854 (pp. 475.4«2). " The 36th Annual 
Eeport of the Warwickshire Natural History Society" (1871) ; and the 
" Proceedings of the Warwickshire Naturalists' and ArohaaologistB* Field 
Club," 1874, 1877, and 1878. 

t « Quart. Jour. Geol. Soc." Vol. x., p. 171. 
i '' A Catalogue of British Fossils.'' London, 1864. 
» "Medals of Creation," Vol. ii., p. 665; and "Quart. Joum. Geol. Soo /* 
Vol. ii., p. 96. 

• " Quart. Joum. Geol. Soc.,** Vol. x., antea oit. 

[ " Bridgwater Treatise," Vol. u.,p. 78 ; and " Phil. Mag.," 1844. 
I " Lepidoptera Exotica," pp. 126-8 ; and " Geol. Mag.," VoL x. 
<' Fossa Batterflies," pp. 90-96 of the '< Memoirs of the Amerioaa 
Asscoiaticm for the Advancement of Science," No. 1, Salem, Mass.. 1^75. 
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tected in abundance in such formations, they may generally be con- 
sidered as satisfactory evidence that land was not far distant at the 
time they were embedded ; and the abundance of other terrestrial 
remains, usually accompanying these fossils in such formations, 
leaves but little doubt upon the subject. 

One notable exception to this rule is the Continental formation 
known as the Solenhofen Slate of Bavaria, in which insect 
remains are said to be mixed up, almost exclusively, with the debri$ 
of marine animals and plants. 

Before proceeding to notice in detail the various formations of 
the Period from which fossil insects have been obtained, I think it 
may be interesting to call attention to the striking difference in the 
state of preservation of the insects from British strata of this 
period, with that of those from one of the most important of the 
Continental formations, t.e., the Solenhofen Slate. 

On the subject of the deposition of the Solenhofen insects, I 
will quote Dr. Hagen,^ who observes — " On comparing the insects 
of Solenhofen and Eichstadt with those of England, there appears, 
in the first place, a difference which may possibly admit of interest- 
ing inferences ; the insects of the Bavarian strata are almost univer- 
sally preserved entire ; wings, legs, head and antennae are in their 
proper places ; most of the Libellulce have their wings expanded. 
He who has noticed on the sandy shores of the Baltic how deposi- 
tions of insects are now taking place, will admit that the insects of 
the Solenhofen strata were already dead when deposited." 

" The insects would be, as now, driven by the wind into the sea, 
thrown on the shore dead or dying, and there gradually covered with 
sand by the rippling waves. That this process took place gradually 
and slowly in the Solenhofen strata is evident also from another 
circumstance ; for we frequently find the cavities of insects — the 
head, thorax and body — filled up with regular crystals of calcareous 
spar. Hence, the pressure of the stratum overlying the insects must 
have been very slight, when such delicate parts as the abdominal 
segments of a dragon fly could oppose resistance for a sufficient 
length of tim e to admit of the formation of crystals. Naturally there 
do occur, here and there, in the Solenhofen strata, impressions of in- 
sects obtained in a different way, which admit of the idea of a very 
heavy pressure from the superincumbent strata ; yet these specimens 
are scarce, and form only a small proportion of the entire number." 

^ See a paper read by Dr. Hagen before the Geological Section of the 
Brit. Assoc, at Manchester, Sept., 1861 ; and see the " Entomologists' 
Anniial," for 1862, pp. 1-10. 
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Now the state of preseryation of fossil insects obtained from 
British strata of this period is, as Dr. Hagen goes on to observe, 
in strong contrast to that of the Solenhofen insects. The fossil 
insects discovered in British formations of this age are seldom 
entire, and their remains generally consist of single wings, or parts 
of wings. 

The imperfect condition of the English fossils may be accounted 
for on the supposition that their deposition did not take place in the 
manner of the Solenhofen insects, but only after they had for a long 
time been tossed about by storms or other commotions, or remained 
for years soddening in water. 

On the Continent of Europe, so far as present discoveries enable 
us to judge, insect remains do not, as a rule, appear to have been 
found in the Secondary Eocks in any abundance ; but to this rule 
the Solenhofen Slate of Bavaria, and the Lias of Schambelen in 
the Swiss Alps, form a striking exception. 

For a knowledge of the fossil Insecta of the Solenhofen Slate, 
we are indebted chiefly to Professor Germar,^ Count Miinster,* 
Dr. Hagen,' and Herr H. Weyenbergh, jun. ; * and to Professor 
Oswald Heer * we owe our knowledge of those from the Lias of the 
Swiss Alps. 

Amongst the names of other students of the fossil Insecta of 
the Continental European formations of this period, may be 
mentioned — Schroter,* Scbmiedel,^ Esper,^ Schlotheim,® Van 

1 " TJeber die Versteinerten Insekten des Juraschiefers von Solenhofen,** 
Isis iv., pp., 421-424, 1887 ; and "Die Versteinerten Insekten Solenhofens/' 
Acta. Akad. Leop. Car., 1. 19, pp 187-222, 1839. 

^ " Beitrage zu. Petref.," t. 5, 1841. 

» See " Enumeration des Odonates fossiles d'Enrope," at pp. 356-864 of 
" Bevne des Odonates," by E. de Selys-Longchamps. Li^ge, 1860. The 
''Entomologists' Annual," 1862; and " Ueber die Neuroptem ans dem 
Lithograph! schen Schiefers in Bayem," " Palseontographica," Vol. x., pp. 
96-145,1861-1868; also '* Die Neuroptem des Lithographischen Schiefers 
in Bayem ;" *' PaleBontographica,*' Vol. xv., p. 57-96, 1865-1868. 

• " Sar les insectes fossiles du calcaire lithographique de la Bavi^re, qui 
se trouvent au Mus^ Teyler;" "Archives du Mus^ Teyler/' Vol. ii., pp. 
247-294, Harlem, 1869; and Vol. iii., pp. 234-240. 

' See '* Die IJrwelt der Schweiz " (1865), and a translation of the same 
into French, by M. Demole ; also an English translation by W. S. Dallas, 
F.L.S., published under the title of " The Primaeval World of Switzerland," 
and edited by J. Heywood, F.R.S. London, 1876. 

• " Real und Verbal Lexicon," ii., s. 98; iii., s. 72, 1779; and " Neue 
Litteratur und Beitr. zur Eenntniss der Naturwissench.," T. 1, p. 410, 
1784. 

7 ** Vorstellung einiger Merkwiirdiger Versteinemngen,*' N£b:iiberg, 1781. 

• " De Animalibus Oviparis," &c., 1783. 
» "Petrefaotenk/'p. 42,1820. 
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der Linden,^ Kdhler,* ron Buch,» von Meyer,* Geinita,* Marcel 
de Serre8,« Bronn/ Pictet,^ C. Ton Heyden,» Qiebel,!® Ch. 
Brongniart," and Winkler.^^ 

I will now briefly review, in the descending order of geological snc- 
cession, the varions formations of this period in which insect remains 
have been detected, and the orders, families, genera and species, to 
which snch remains have been referred. 

GREAT BRITAIN. 
LOWER CRETACEOUS OR NEOCOMIAN. 

In the^' Lower Cretaceous or Neocomian rocks remains of 
insects are extremely rare, and confined, so far as present dis- 
coveries enable us to judge, to the lowest members (Weald Clays 
and Hastings Sands) of the series. 

The first discovered fossil insects from the Wealden were found 
in the neighbourhood of Hastings, by Messrs.. W. R. and H. Bin- 
field. They consisted of a few minute elytra of Coleoptera, and 
fragments of Neuropterous wings, and were obtained in the courses 
of ironstone exposed at low water-mark, at a place called the 
** Govers/* ^* near St. Leonards-on-8ea. Above the course of the 
ironstone, in a bed of dark-coloured shale, many elytra of Coleop- 
tera were found, as well as traces of wings of Coleoptera, Neurop^ 
tera and Diptera. 

A few fragments of Coleopterous elytra have also been discovered 

1 " Mem. Acad. Brux.,'* Vol. iv.,p. 247, 1826. 

* Leonhard's "Zeitsohr. fiir Min./' Ac., T. 2, p. 231, 1826. 
» " Abhand. Berliner Akad.," 1837. 

* See Brichson and Griiber's " BncyolopeBdie," Sec. 2, xviii., p. 637, 
1840 ; art. ** Fossile Insekten ans dem lithographischen Schiefer." 

» " Charaoteristik der Ereidegebirge," p. 18 ; and ** GrondrisB der Vera- 
teinemngsknnde,*' p. 187, 1846. 

* " 6&gnoBie des Terrains Tertiaires,'* &c., LivreiT., sec 3, p. 244, 1829. 
T " Lethea Geognostica," Vol. i., p. 210, 1836-1837. 

« ** Traits ^l^mentaire de Pal^ntologie,'* Vol. iv., 1846. 
» " Pal8Bontographica,*» Vol. i., p. 99, 1861. 

!• " Fauna der Vorwelt/' 1856 ; and " Zur Fauna des lithograpbisoben 
Schiefers von Solenhofen," T. 9, pp. 373-388, 1867. 

'1 " Annales de la Soc. Entomologique de France," v« seriep. 217 (l876). 

^^ '* Catalogue Syfit^matiqae de la Collection Fal^ntolog^que *' (Mns^ 
Teyler), 1876. 

^' In tbis paper I baye followed tbe arrangement of Sir Cbarles Lyell. 

^^ See a paper ^' On tbe occurrence of Fossil Insects in tbe Wealden Strata 
of tbe Sussex Coast," by W. R. and H. Binfield, communicated by Frofes- 
Bor Morris, in tbe *' Quart. Joum. Geol. Soc.,** Vol. z., p. 171. 
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in the Wealden Marlstone, between Tonbridge and Maidstone, and 
are alluded to by Dr. Mantell. ^ 

In the " Quarterly Journal of the Geological Society" ^ for 1854, 
Professor Westwood alludes to the discovery^ by the late Edward 
Forbes, of some traces of fossil insects in the Hastings Series of 
the Isle of Wight, and of a few doubtful specimens by Mr. W. R. 
Brodie, in the Wealden of Punfield Bay, Swanage, Dorsetshire. 

UPPER OOLITE. 

PURBEOKS. 

In the Rev. P. B. Brodie's interesting work on " The Fossil Insects 
of the Secondary Rocks of England," the Purbecks are referred to 
the Wealden formation ; but modem Geologists are of opinion 
that, in consequence of the organic remains discovered therein, the 
Purbeck series has a close affinity to the Oolitic group, and that it 
should therefore be considered the newest or uppermost member of 
that formation, instead of the oldest or lowest member of the 
Wealden. 

The Purbeck Beds are divided by Professor Edward Forbes into 
the Upper, Middle,* and Lower. It is from the middle and lower 
divisions that insect remains have been obtained in the greatest 
numbers. The great majority of these fossils were discovered by 
the Rev. P. B. Brodie, the Rev. Osmund Fisher, Mr. W. R. 
Brodie, Captain Woodley and Mr. C. Willcox. 

In the *< Quarterly Journal of the Geological Society" * for 1846, 
the Rev. P. B. Brodie recorded the discovery of a few imperfect 
remains of insects in Purbeck (?) strata in the neighbourhood of 
Swindon, Wilts. 

A large collection of insect remains ^ was obtained by Mr P. B. 
Brodie from the Middle Purbecks of Durl'ston Bay, Dorsetshire. 
These remains included elytra, bodies and wings of Cole* 
optera, Orthoptera and Dtptera, and portions of the wings of Neu' 
ropterovs insects. 

1 See " Quart. Joum. Geol. Soo.,»* No. 34, Vol. ii., p. 96. 
a Vol. X., p. 878-896. 
» " Quart. Journ. Geol. Soc.," 1863. 

* See a paper on " The Dorsetshire Purbecks/* by Professor B. Forbes. 
F.B.S., Brit. Assoc. Edinb., 1850. 

» " Quart. Journ. Geol. Soo.," 1846, Vol. iii., pp. 63, 54. 
« " See Quart. Joum. GeoL Soc," 1854, pp. 378, 396. 
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A large collection of fossil insects was also obtained by Mr. 
Willcox from the Purbeck beds near Swanage ; it consisted of 
some 60 slabs, each containing a namber of remains. Professor 
Westwood says that the fossils obtained by Mr. Willcox included a 
very extensive series of elytra of Coleoptera (including Buprea- 
tidoB and Harpalidce), also fragments of the wings of Lihellul%d<B^ 
BlattidcB, TipulidoBt &c. 

Numerous fossil insects were obtained by the Rev. Osmund 
Fisher from the Ridgway Quarries (Lower Purbecks), near Dor- 
chester. 

The largest collection of insect remains from the Lower Purbecks 
was made by the Rev. P. B. Brodie. ** It consisted," says Professor 
Westwood, " of 350 small slabs of stone of various sizes. Upon 
many of them only a single fragment of an insect occurs ; but upon 
a considerable number the remains are very numerous, the frag- 
ments being crowded together, and often lying one upon another.** 
These remains included quantities of elytra of Coleoptera^ and also 
wings and wing covers of Neuroptera and Orthoptera^ and two 
wings which were, for some time, supposed to be Lepidopterous. 

The very fragmentary nature of these remains rendered the iden- 
tification of the majority of them a matter of impossibility ; but 
from Professor Westwood's paper in the ** Quarterly Journal of the 
Geological Society,"^ for 1854, and from the list of species in Dr. 
Giebers " Fauna der Vorwelt,*'^ some 86 species seem to have been 
determined, viz : — 

2 species. 



Coleoptera ... 


... 46 species. 


Hymenoptera P... 


Orthoptera... 


... 12 „ 


(very doubtful) 


Nenroptera 


... 10 „ 


(supposed) Lepidop' 


Hemiptera ... 


... 11 ,. 


tera ? » 


Diptera 


... 4 „ 





On the subject of these supposed remains of Lepidoptera, Mr. 
Scudder* observes, *' I have not been able to find, even with Mr. 
Brodie's help, the first specimen referred to ; but an examination 
of the original of the latter, proved that while it is unquestionably 
an insect, it cannot be referred to the Lepidoptera. As the figure 
of the first species clearly resembles, in this particular, the one I 

1 Vol. X., pp. 878-396. 

* "Fauna der Vorwelt (Inseofcen und Spinnen*'), Vol. ii., pp. 187 and 
898-426. 

» " Quart. Joum. Geol. Soc./* 1864, above cited. (See note 1, p. 124.) 

* " Fossil Butterflies" pp. 88 and 89. 
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have seen, I am forced to the conclusion that neitherof these witigs 
is LepidopterousJ^ 

The Purbeck strata in the Vale of Wardour in Wiltshire, consist, 
according to Mr. Brodie, of a series of clays, white limestones, grits, 
sandstones, coarse blue limestones, and fine white slaty limestone. 
In this last-mentioned limestone, insect remains have been detected 
in such abundance that it has been called — both here and in Dorset- 
shire — the " Insect Limestone." It was chiefly from this Limestone 
in the Vale of Wardour in Wilts, and the Vale of Aylesbury in 
Backs, that the large collections of fossil insects were obtained 
which furnished materials for Brodie's " History of the Fossil 
Insects in the Secondary Rocks of England." Out of some 240 
specimens, or parts of specimens, from these formations, 74 ^ were 
figured by Professor Westwood in the work last mentioned. The 
very fragmentary and imperfect condition of a great quantity of 
the insect remains discovered in these formations rendered it im- 
possible, even for so experienced an Entomologist as Mr. West- 
wood, to determine, in many cases, the species, or e^en the Orders 
to which they belonged. 

A great many have, however, been identified, and, according to 
the lists given by Mr. Brodie, in his " History of the Fossil Insects 
in the Secondary Rocks," and by Dr. Giebel, in his " Fauna der 
Vorwelt," the Coleopteray Orthoptera^ Neuroptera^ Hemipteraj and 
Diptera are represented by some 65 species, distributed as fol- 
lows, viz. : — 

... 14 species. 
... 13 „ 

65 

The Coleoptera appear to have been very well represented, and to 
have included BuprestidoBy CarahidoBy CurculionidcB, ChrysomelidcB, 
ElateiidoB, Cantharidce, TenebrtonidcB, &c. Mr. Westwood also 
detected amongst the insect remains from this formation, Cerco- 
pidcB, CimicidcB, TipulidcB, Blattidce, Aphides and Oryllidce. 

On the subject of the remains from the Dorsetshire Purbecks, 
Professor Westwood observes, " With the exception of the Dragon 
flies, of which there are as many as 34 fragments of single wings 

1 See " Introductory Observations," by Professor Westwood, to Brodie's 
" History of the Fossil Insects in the Secondary Bocks of England. ; *' and 
the " Qnart. Jonm. Geol. Soc.," for 1854. 



Coleoptera ... 


... 18 species. 


Hemiptera 


Orthoptera ... 


... 10 „ 


Diptera 


Nenroptera... 


... 10 „ 
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(from which, however, it is impossible to affirm either a moderate or 
tropical climate), and of a large ant (?) wing^, it is worthy of 
remark that the whole of these remains, not fewer than 700 or SOOt 
are those of minute insects, not more than a fourth or a third of an 
inch in length." Further on, in the same paper, he says, ^* If we 
take into consideration the small and even minute size of the great 
majority of the insects, and, indeed, of the whole of the Coleoptera 
which have been passed under review, the idea that we have before 
us the wreck of an Insect Fauna of a temperate region is at once 
raised ; for, although it would be rash to assert that a mass of 
remains of the existing tropical insects might not be accumulated 
in which a large quantity of minute beetles and flies would not be 
present, yet I cannot conceive any process, either arising from 
currents of water or chemical dissolution of insect matter, which 
would carry off or destroy the many gigantic forms of insect life 
always occurring in the tropics. The fossils before us show abun- 
dant evidence of the presence of numbers of lignivorous species, 
such as the Elateridcs and Bupresttdce, but we nowhere find amongst 
them traces of the great Lamellicom and Longicom Beetles. Her- 
bivorous insects also occur in considerable numbers, but we do not 
meet with the gigantic Grasshoppers and Locusts of tropical 
climates." 

Entomologists^ are aware that sudden inundations, or the rapid 
rising of rivers, are sure to bring with them vast quantities of 
insects which are carried away by currents in great numbers, and 
congregated together in masses. 

It appears that, with a few exceptions^ there is a very general 
conformity between the insects from the Dorsetshire Purbecks and 
those of Wilts and Bucks. There would, however, appear to have 
been a great difference in the manner of deposition of the strata of 
the two districts, as evidenced by the remarkable contrast presented 
by the state of preservation of the insects of the Wiltshire Purbecks, 

1 Prof. Rupert Jones, F.B.S., has informed me that the ant wing was 
not obtained from Parbeck strata. See his letter at p. 348, Yol. yii., of the 
" Geol. Mag.," Jnly, 1870. 

a In a letter dated the 20th July, 1878, Mr. Alfred Russell Wallace 
remarks that " the quantity of insects carried down and drowned during 
floods is enormous. About 80 years ago the late T. V. WoUaston gave 
an account in the * Zoologist' of his entomologising in South Wales, 
among the d^hris left by a flood. The ddhris literally swarmed with insects, 
especially beetles, and he obtained an enormous haul, including many exces- 
sively rare species." 
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and that of those of the Dorset Purbecks. In the ybrm^ numbers 
of specimens are in a fair state of preservation, while in the latter, 
the remains consist, almost always, of fragments of wings, elytra 
or bodies. 

ElMMBRIDOB GlAT. 

Mr. P. B. Brodie ^ states that at Ringstead, in Dorsetshire, 
this Clay is traversed by a bed of sandy laminated stone, about two 
feet thick, and this is sacceeded by dark-colonred shale and clay, 
containing large blocks of Septaria, in one of which he discovered 
a striated elytron of a small Beetle. 

With this exception, I have been unable to find any record of 
the discovery of insect remains from ibis part of the Upper Oolite. 

MIDDLE OOLITE. 

Oxford Clay. 

The only trace of an insect from this division of the Oolite was 
found by Mr. J. 0. Pearce, near Christian Malford. Professor 
Westwood thought that this fossil might possibly be that of a 
larva of a Lihellula? 

LOWER OOLITE. 

Forest Marble. 

The only record of the discovery of fossil insects from this part 
of the Oolite is made by Mr. P. B. Brodie, who states that in some 
of the quarries in this series at Farleigh, near Bath, he found 
a few elytra of small Beetles. 

Great Oolite. 

Elytra of Coleoptera^ are recorded from the Great' Oolite in the 
eastern Moorlands of Yorkshire. The discovery of these remains 
is also alluded to by Dr. Mantell^ in the *' Medals of Creation." 

1 See the " Quart. Jonm. Geol. Soo." Vol. ix., p. 61. 1863, and a paper 
'' On the Dietribntion and Correlation of Fossil Insects/' by the Rev. P. 
B. Brodie, Warwick, 1874. 

' Fig^ored by Brodie in his " Fossil Insects,*' plate iy., fig. 18. 

* See Brodie's paper '* On the Distribution and Correlation of Fossil 
Insects," antea cit. 

* See the *' Medals of Creation,'* Vol. ii., p. 666. See also the " Bridg. 
water Treatise," Vol. ii., p. 78 ; also «* Loudon's Mag. of Nat. Hist.," VoL 
iii., p. 361. In a note at page 379 of the " Quart. Joum. Geol. Soo." for 1854, 
reference is made by Professor Weetwood to a fossil insect having been 
discovered by Professor Morris in the Great Oolite of Lincolnshire. 
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Stonesfibld Slate. 

The remains of insects in this formation appear to be almost 
confined to a few families of Coleoptera, and they are generally in a 
Teiy fragmentary condition, and consequently most difficult to 
determine. 

Dr. Buckland has described the wing of a large NeuropUrous^ 
insect from the Stonesfield Slate, which has been named 
Hemerohioidea giganteua;^ and in the list at the end of Mr. Brodie's 
paper " On the Distribution and Correlation of Fossil Insects " 
another specimen of a Neuropteroua insect is enumerated {Libellula 
Weatwoodi), besides two large wings, referred to the Libellulida 
which were found at Eyeford on the Cotswolds, by Mr. Brodie. 

The remains of Coleoptera from this Slate have been referred by 
Brodie and Westwood to some seven families, including BupreatidcB^ 
CurculionidcB, CoccinellidcBj Prioniidoe^ &c. 

By far the most interesting fossil insect from the Stonesfield 
Slate is the wing of a large species which Professor Westwood, 
Mr. Bates, and Mr. Butler believe to be Lepidopterous. In the^ 
" Proceedings of the Entomological Society of London" for 1872,* 
we find the following notice of its exhibition at a meeting of that 
Society. ^^ Mr Butler exhibited a remarkably perfect impression 
of the wing of a fossil butterfly, in the Stonesfield Slate. It ap- 
peared to be most nearly allied to the now existing South American 
genus, Calligo.^^ Mr. Butler* subsequently named this fossil 
Paloeontina OoUticay and described and figured it in his " Lepidop- 
tera Exotica.'* He observes — '' Though a British insect, this 
species belongs to a group so completely tropical, that I do not 
hesitate to describe and figure it in the present work ; its nearest 
allies are the genera Calltgo, Dasyophthalmaj and BrassoliSj all 
three essentially tropical American genera. P. Oolitica is especially 
interesting as being the oldest fossil butterfly yet discovered ; the 
most ancient previously known to Science (Neorinopis aepulta) 

* See •' Geol. Proo./* Vol ii., p. 688, and Mantell's ** Medals of Creation,'* 
Vol. ii., p. 652. 

' Dr. Hagen states that this insect should be referred to Apochryaa 

* Page xxxvi., 1872. 

See Sir Sidney Smith Saunders's observations on this fossil in his 
Anniyersary Address to the Entomological Society (when President of that 
Society) in January, 1874. 

* See " Lepidoptera Exotica " pp. 126-8, by A. G. Butler. It was also de* 
0cribed and figured in the '' Geological Magazine/' Vol, x. 
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having been found in the^ Cretaceous series (white sandstone of 
Aix la Ohapelle) whilst the bulk of the known species are from 
the Lower Miocene beds of Croatia ; it is also interesting as belong- 
ing to the highest family of butterflies, and to a sub-faiuilj inter- 
mediate in character between two others, viz., the Satyrincs and 
NymphalincB, whilst the more recently discovered fossils are 
referable, with one exception, to the two latter groups. The 
nervures appear to have been impregnated with iron, which will 
partly account for their well defined condition." 

Mr. Scudder, who states that he carefully examined the original 
fossil, considers Mr. But\^r to be in error in referring this wing to 
a Lepidopteroua insect, and is of opinion that it should be con- 
sidered Homopterous, and allied to Cicada, 

Mr. Butler has himself directed my attention to the neuration of 
this wing, as figured, and also to that of some of the Cicadoe in 
the British Museum Collection, and from a comparison of figures 
of the wing with these insects I am inclined to agree with Mr. 
Butler, who in his view is supported by Professor Westwood 
and Mr. Bates. At the same time, as we have no evidence 
of the existence of true flowers at this period, there seems a 
certain amount of probability in favour of the correctness of Mr. 
Scudder's opinion as to the insect not being Lepidopteroua. 

Since the date of the discovery of P, Oolitica, another fragment 
of a supposed fossil butterfly has been found in the Stonesfield Slate, 
and is, or was until quite lately, in the possession of J. Parker, 
Esq., of Oxford. This fossiP has not yet, I believe, been figured 
or described. 

LIAS AND RHiETICS. 

The Lias, including therein the RhsBtic series, is in this- country^ 
the oldest formation of the Secondary Period in which fossil 
insects have been detected. 

In some sections of this formation insect remains have been dis> 
covered in such abundance that the beds containing them have, as 

1 This is an error of Mr. Batler*s : the insect was found at Aix, in Fro* 
vence, in strata belonging to the Upper Eocene period. 

^ In January, 1878, I was informed by Prof. Westwood that this fossil 
was too fragmentary to admit of its being referred with certainty to th.o 
Lepidoptera, or any other order. Jan. 79. 
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in the '* Purbecks/' been called the *^ Insect Limestone/* Fossil 
insects have been found, chiefly in the lower division of this for- 
mation, in Gloaoestershire,^ Worcestershire, Warwickshire, Somer- 
setshire, Dorsetshire and on the borders of Monmouthshire ; a few 
haye also been found in Yorkshire.^ They are generally in a much 
more fragmentary condition than those from the ** Purbecks," and 
are less common than in the latter formation. 

Mr. Brodie states that he first discovered these interesting 
fossils in the immediate neighbourhood of Gloucester, and' he 
adds that some of the beds of limestone in the lowest division of 
the Lias, in the Yale of Gloucester, abound in insects, and that 
beautiful specimens, chiefly elytra and wings, have also been found 
in the Upper Lias at Dumbleton and Alderton. 

At Dumbleton, which is N.E. of Cheltenham, Mr. Brodie obtained 
from the Upper Lias shales one nearly perfect Neuropterous insect, 
of which Professor Westwood* says — " It possesses an arrange- 
ment of the wing veins differing from that of any English species, 
and also from any foreign species known to me, but it comes 
nearest to the small Libellulce forming the genus Diplax.^* 

In the Upper and Middle portions of the Lower Lias, which are 
extensively developed in the neighbourhood of Gloucester and 
Cheltenham, traces of insects are said to be exceedingly scarce, but 
at Wainlode Cliff, on the banks of the Severn, near Gloucester, the 
Insect Limestpne has produced remains of several genera of 
Coleoptera, In the Insect Limestone, to the South West of 
Combe Hill, not far from the last mentioned locality, Mr. Brodie 
obtained a great number and variety of insect remains^ consisting 



1 In a note at p. 378 of the "Quart. Joum. Geol. Soc.,'* Vol. x., 1854, 
Prof. W^estwood states that '* A rich collection of fossil insects, from the 
Lias of Gloucestershire, &o,, has been made by W. B. Binfield, Esq., to 
whom also the Museum of the Geol. Soc. is indebted for a suite of insects 
from the Lias of Lyme Aegis. " I am not aware that these insects have 
ever been described. 

* The Rev. J. F. Blake has described and figured two fragments of 
insects from the Yorkshire Lias. One specimen consists of an elytron 
of a beetle, named by Mr. Blake Buprestites bractoides, and the other specimen 
consists of two wings of a Nevropterous insect, apparently belonging to 
some species allied to t hauliodeSf which Mr. Blake has named CJiauliodites 
minor. See "The Yorkshire Lias,'* by Ralph Tate, and J. F. Blake. 
London, 187&, p. 426, and plate xvi., figs. 5 and 6. 

* See Brodie's " Fossil Lisects," p. 51-103, and the " Quart. Joum. Geol. 
Soc," Vol. iv., 184H, p. 14-16. 

* See. "Quarterly Journal of the Geological Society," Yol. v., 1849, p. 
dl-35.' 
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chiefly of the elytra of CoUoptera and a few imperfect bat large 
wings of LihellulidcB, 

At Apperley, near Wainlode Cliffy remains of insects hare 
been found in plenty, many small slabs, three or four inches 
sqnare, exhibiting several elytra and wings, and a few small 
Beetles. 

From the Insect Limestone, near the Tillage of Hasfield, 
Gloucester, many elytra of CoUoptera haye been obtained. The 
same formation, in the neighbourhood of Forthampton near 
Tewkesbury, has also furnished fossil insects, belonging to the 
same families as those found in the localities before mentioned. 

At Strensham, about nine miles from Evesham, insects have 
been obtained from a bed of Insect Limestone at the bottom of 
a large quarry. Amongst them was found part of the abdomen of 
a gigantic species of Libellula, which Mr. Brodie named Libellula 
Hopei, In the neighbourhood of Evesham the Insect Lime- 
stone has produced numerous remains of insects, the wings and 
elytra of many of which are said to be beautifully preserved. In 
the Lower division of the Lias, in this neighbourhood, Mr. H. E. 
Strickland^ discovered small elytra of CoUoptera and portions 
of the wings of LihellulidcB, 

From one quarry near Bidford, Warwickshire, Mr. Brodie 
obtained a small species of the family GryllidcB^ which he named 
Ghryllua Bucklandi in honour of Professor Buckland. 

In some of the quarries in this neighbourhood (Bidford) the 
wings of LihellulidcB were obtained not uncommonly, particularly 
at a place called the ** Nook," where a beautiful specimen was found, 
which has been described and figured by Mr. Strickland. ^ 

Mr. E. T. Higgins obtained from the Lower Lias or the Rhaetics, 
in the Southern parts of Gloucestershire and the adjoining County 
of Somersetshire, in the neighbourhood of Bristol, numerous 
remains of insects. From Aust, near Bristol, and from Sudbury, 
on the Monmouthshire side of the Severn, about three miles from. 
Chepstow, the Insect Limestone and the '^ Landscape Stone " 
have afforded a quantity of remains. In some slabs the insects 
were found embedded together in masses. In one slab Mr. Higgins 
is stated to have detected as many as 30 small Beetles. 

* " Quart. Joum. Geol. Soc./* 1846, Vol. iv., pp. 14-16. 
' See " The Annals and Magazine of Natural Histoiy/' YoL iv., p. dOX» 
(new serieB). 
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From the frequency of such delicate creatures as insects in the 
Landscape- stone, and in another band of limestone only a few 
feet higher, some of which are said to be beautifully preserved, and 
could not have been long subject to the action of the waves, it is 
supposed by Mr. Brodie, that this part of the Lias may have been 
formed in an estuary , which received the waters of some neighbouring 
coasts, and which brought down the remains of insects and plants. 

The Coleoptera appear to have been abundant in the Lias, for 
out of some 300 specimens, or parts of specimens of insects 
obtained from this formation, examined by Professor West- 
wood, more than one third were referred by him to this Order, and 
im^luded representatives of the BuprestidcB, Eiateridce^ Curculio^ 
nidce, Chrysomelidce, Carabidce, TelefhoHdoe, &c. Most of the 
species appear to have been very minute, "never equalling in 
size," observes Mr. Westwood, " those from the Stonesfield Slate." 
The other orders represented in this formation are the OrtkopterUy 
the Neuroptera, the Hemipteraj and (possibly) the Diptera ? 

The remains of Orthoptera include QryllidcB and Blattidce ; the 
Hemiptera include Cicada and Cimex, and the Neuroptera^ 
Libellulay AgiHon^ Orthophlebia, HemerobiuSj j^schna, Chauliodes 
and Ephemera. Among these various families and genera we 
have omnivorous, herbaceous, and predaceous species. Many 
of the families and genera found in the Lias are common both 
to it and the Purbecks. 

Although, as a rule, the remains of insects from this formation 
are very imperfect and fragmentary, the detached wings of many 
Neuropterous insects are preserved in the greatest perfection, and 
have the nervures of the wings beautifully defined. The size of 
the insects, judging from the remains, appears to have been usually 
small and indicative of a temperate climate. 

It may be observed that nearly all the fossil insects from this 
formation have, with the exception of a few specimens from the 
Upper division, been obtained from the lowest^ division of the 
Lias, or from the Rhaetic series, between the Lias and the Trias. 
Remains of insects from the Lias and Rbaetics are very numerous, 
but the majority of them are in such a fragmentary condition that 

1 Since thid paper was read in January, 1878, 1 have received from Charles 
Moore, Esq., F.G.S., of ^ath, a large collection of fossil insects from the 
Upper Lias of Ilminster. This collection includes Coleopteraf Nev/roptera, 
Orthopt&raf Ac, all of which I hope shortly to describe. 
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it has been impossible, even for those who have devoted special 
attention to tbe subject, to make out the species to which they 
belong. About 56 species, however, have been detennined, which 
are distributed amongst ^ye orders as follows, viz. : — 

6 species. 



Coleoptera 


.. 29 species. 


Hemiptera 


Nenroptera . 


.. 12 „ 


(supposed) Dlptera? 


Orthoptera . 


.. 7 „ 





No traces of Lepidoptera or Hymenoptera have been met with, 
and the remains which have been referred to the Diptera are ex- 
tremely doubtful. 

CONTINENT OF EUROPE. 

CRETACEOUS. 

As the Upper Cretaceous Rocks are, for the most part, of marine 
origin remains of insects are, of course, very rarely met with in 
them. 

From certain beds of sand in the neighbourhood of Aix la 
Chapelle, which have been referred to the Upper Cretaceous 
Period, Dr. Debey^ obtained about ten species of Coleopteray 
chiefly Curculionidce and Carabidce, 

Professor Pictet^ states that M. Desmoulins found elytra of 
Coleoptera in the Chalk Marl of the Mountain of St. Catherine, 
near Rouen. 

Dr. Geinitz has called attention to the remains of perforated 
wood in tbe Upper and Lower Greensands of Saxony, which he 
considers to be evidence of the existence of Longicom Beetles at 
this period. He believes that the insects, which made these perfora- 
tions, belonged to the Ceramhycidoe, 

M. Charles Brongniart^ in April, 1876, called the attention of the 
Entomological Society of France to a piece of fossil wood, obtained 
from the Gault of Lottinghem, Pas de Calais, containing numerous 
perforations. M. Brongniart believes these perforations to have 
been made by some species of beetle belonging to the geuns 
Hylestnus, of the family Scolytidce (Xylophaga.) 



1 Lyeirs *' Elements," 6th edit., page 381. 

» " Traits ^^mentaire de Paleontologie," Vol. iv., pp. 96 and 102. 
* See *' Les annales de la Soci^t^ Entomologiqae de France," Y® 
aerie., p. 217. 1876. 
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UPPER OOLITE. 

SOLENHOFEN SlATB. 

The most celebrated formation of this period on the Continent, 
from which fossil insects have been obtained in any number, is that 
of the well-known lithographic stone of Solenhofen,^ in Bavaria. 

The oldest account of fossil insects from this formation is found 
in Schr6ter*s ^ " Real-und verbal Lexicon," published in 1779. 
In 1783 Esper^ referred to the discovery of a species of Gryllus in 
the Solenhofen Slate ; and in 1826 ^ Van der Linden described a 
Neuropterous insect from Solenhofen, as JSschna antiqua. 

Reference to fossil insects from the Solenhofen slate is also made 
by Marcel de Serres,* in 1829 ; and Bronn,^ in 1835, enumerated 
Coleopteruy Neuroptera, HymenopUra and Lepidoptera (?) from the 
same formation. 

In 1839^ Professor Germar® published descriptions of 17 species 
from Solenhofen, including Coleopteraf Orthoptera, Neuroptera, 
Hymenoptera, Hemiplera, and Diptera. Several species from this 
locality were also described (in 1841) by Count Miinster,^ includ- 
ing a Z€/?i<iopigrow5(?) insect,^^ which he referred to the Tineina. 

1 Of this formation, Lyell observes — " Although the number of 
Testacea in this Slate is small, and the plants few, and those all marine. 
Count Munster had determined no less than 237 species of fossils, including 
26 species of insects. These insects, among which is a Libellula or dragon- 
fly, must have been blown out to sea, probably from the same land to which 
the flying lizards and other contemporaneous reptiles resorted.*" 

2 "Realund verbal Lexicon,** 1779, ii., s. 93; iir., s. 72 j and in "Neue 
LiteraturTmd Beitrage zur Kenntniss," Leipsic, 1784, i. c, 410. 

* " De animalibus oviparis," pp. 18-19, Erlangas, 1783. 

* " Mem. Acad. Brux.," Vol. iv., p. 247, 1826. 

* " Geognosie des terrains Tertiares," &c Livre iv™e. See. iii., p. 244, 1829. 
^ "Von Insekten einege Kdfer CCeramhyXf HydrophylusJ y Neuropteren 

CLihelluUif Aeschnay Agrioriy MyrmeleonJ, Uy nienopteren CS'^^^i Ichneumon), 
Schmetterlinge CSphymrJ,"* &c. " Lethea Geognostica,*' Vol. i., p. 210. 1835- 
1837. (See also Quenstedt. " Handb. d. Petrefaktenk.") 

7 '* Nova Acta. Akad. Leopold. Carol.," 1839, xix., 2 s., 187-222, t. 21-23. 

8 Dr. Hagen observes of these insects : — " The species described by 
Germar, in the * Acta Acad. Loop.,' to which hitherto reference has always 
been made, are described from specimens, the outline of which has been 
artistically painted and completed. I have often examined the types care, 
fully, and can certainly maintain that this account of them is correct.'' 
" Entomologists Annual," 1862, p. 1. 

® "Beitrage zur Geognosie und Petrefactenkunde," Bay reuth, 1841. 
1* Of this insect M. Pictet observes, " Le Comte de Miinster a d6crit, sous 
le nom de * Tineites Lithophilus ' un insecte des Schistea Lithographiques 
de Bavifere, qu*il considere comme appartenant k la famille de Tineides, mais 
que la vue de la figure me ferait plutot considerer comme un Termes,*' 
— " Traits de Pal^ontologie," Vol. iv.. p. 111. 
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Hemiptera ... 


4 speoies. 


4 „ 


Lepidopfcera (?) . 


.. 1 „ 


12 „ 
1 » 


Diptera 


.. 2 „ 
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Dr. Qiebel, in his ** Fauna der Vorwelt," ^ (Insecten und Spin- 
nen), pablished in 1856, enumerates 26 species from Solenhofen, 
including — 

Ooleoptera ... 
Orthoptera ... 
Kenroptera... 
Hjmenoptera 

Dr. Hagen,^ who has paid especial attention to the Solen- 
hofen Neuroptera, has described 33 species of that Order, and has 
also given a list of 86 species contained in the Royal Collection ia 
the Academy of Munich. 

Of the 86 species of Neuroptera in the Munich Collection, Dr. 
Hagen states that 27 are dragon flies, some of which belong to 
extinct genera, but others to such as now live in America and Aus- 
tralia ; he also^ adds that many of the fossil insects from this forma- 
tion, preserved in the Munich Collection, and in the Collection of Dr. 
Krantz, of Bonn, are in a splendid state of preservation. One- 
third of the entire collection is LibellulidcB, another third consists 
of Orthoptera and Hemiptera (especially gigantic species of Beloa^ 
tonuiy Fygolampo8 and Nepa) ; and the remaining third consists of 
Coleoptera^ Hymenoptera and Diptera, Out of 450 specimens of 
fossil insects in the Munich Collection 150 are Neuroptera, and out 
of these 186 belong to the Odonata. 

The Odonata, according to Hagen, comprise the following, viz : — 

Libellnlina 4 species. Calopterygina ... 11 species. 

.^schnina 1 „ Agrionana 4 „ 

Gomphina 7 «, 

The QomphidoB are said to belong principally to species referable 
to genera similar to Petalia, Phenea, and Petalura, of which a few 
species occur at the present day in Chili and Australia. The fossil 
Gomphina of Solenhofen, are generally very large, and some are 
truly gigantic* — ^four inches in length, with an expanse of wings of 
7^ inches. 

Of the Calopterygina, the group Heterophlehia contains some of 

^ ''Fanna der Vorwelt," ii. (Die Insecten nndSpinnen der Vorwelt), 
s. 392 to 426. 1866. 

s « Ueber die Nenropteren ans dem lithographischen Sohief ers in Bajern/' 
in " Palfiecmtographioa,'* Vol. 10, pp. 96-145. 1862. " PalaBontographica," 
Vol. XV., 1865-1868, and the " Entomologists* Annual," for 1862. 

» See "Entomologists' Annual.'' for 1862. 

* See the plates accompanying Dr. Hagen's papers, in " PalsDontogra- 
phioa/' Vols x. and xv., antea cit. 
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the most gigantic Neuroptera — two of them belong to the largest 
known Odondta, having an expanse of wing of 7^8 inches^ and 
bodies 3|-4 inches in length. 

From a study of the fossil insects from the Solenhofen Slate, 
and a comparison of them with those from the English formations 
of the same age, Dr. Hagen has drawn two conclusions, yiz. : — 
(First.) That the two fauna are rery closely allied, and that 
possibly some species occur in both formations. (Secondly.) That 
the fauna of the English and Bararian strata are not only quite 
distinct from the existing fauna, but also from those of Aix ; of the 
Rhenish peat deposit (Brown Coal of the Ehine) ; of (Eningen 
and Badoboj ; and from that of the Amber ; differing not only in 
species but in genera. 

Another large collection of fossil insects from Solenhofen is con- 
tained in the Teyler Museum at Harlem. Upwards of 80 species 
in this collection have been described by Herr H. Weyenbergh ^ 
junr., in the " Archives du Mus^e Teyler," and are enumerated by 
Dr. Winkler,^ in his 2nd Supplement to the <* Catalogue Syst^m- 
atique de la Collection Pal^ontologique du Musee Teyler." 

The species obtained from the Solenhofen Slate which have up to 
the present time been described by Prof. Germar,^ Count Miinster,* 
Herr Carl von Heyden,^ Dr. Giebel,^ Dr. Hagen,^ and Herr H* 
Weyenbergh,^ amount in number to 114^ and are distributed 
amongst the existing Orders as follows : — 



Coleoptera ... 


... 29 species. 


Diptera 


6 species. 


Neuroptera ... 


... 46 „ 


Hymenoptera .. 


. 6 ^ 


Orthoptera ... 


... 11 „ 


Lepidoptera 


. 2 ., 


Hemiptera ... 


... 16 „ 







114 

1 " Snrles Insectes fossiles da calcaire lithographiqne de la Bavi^re qni 
se tronvent an Mnsee Teyler *' Archives du Mus^ Teyler. — Vol. ii., pp. 247- 
294, 1869. Vol. iii., pp. 234-240, and " Period Zool. Arg." 1. 1. 

2 ** Catalogue Syst^matique de la Collection Pal^ntologique du Mus^e 
Teyler.*' Harlem 1876, (Deuxi^roe Suppt.) 

» " Nova Acta. Acad. Nat. Cur." T. xix. 1839. 

* " Beitrage zu Geog. und Petref,'* 1841. 

« ** Palroontographica." Vol. i. pp. 99-101, 1851. 

* " Fauna der Vorwelt.*' Vol. ii., 1856. and ''Zur fauna des Lithogpraphis- 
chen Sohiefers von Solenhofen." 1867. 

^ " Enumeration des Odonates fossiles d*Europe »* " Bevue des Odonates " 
by E. de Selys-Longchamps, pp. 356-364, 1850 j " Palseontographica," Vol. 
X., 1861.1863; Vol. xv., 1865, 1868 j and the "Entomologists' Annual." 
1862. 

• " Archives du Mus6e Teyler," Ac., antea cit. 

• For lists of species see post pages 35 & 86. 
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This list is especially important, as it includes two undoubted 
species of Leptdoptera. 

LIAS. 

From the lower marls of the Lias, at Schambelen in the Canton 
of Aargau, in Switzerland, about 2,000 specimens of fossil insects 
have been obtained. These specimens have been carefully studied 
by Professor Heer, who is of opinion that this locality is the only 
one on the Continent, in which so large a number of primaeval 
insects have been preserved to our time.^ 

The 2,000 specimens comprise 1 43 species, which are distributed 
as follows : — 





Species. 




Species. 


Goleoptera ... 


116 


Hemiptera 


... 12 


Orthoptera ... 


7 


Hymenoptera ? 


(very 


Nenroptera... 


7 


doubtful) 


... 1 



143 

No Leptdoptera or Diptera have as yet been discovered. One 
small wing is described as being that of a Hymenopterous insect, 
but as no remains of the Hymenoptera have been obtained else- 
where from strata of this period — even in those localities in which 
insect remains have been found in abundance — ^it is probable that 
this wing belonged to an insect of another Order. 

The Goleoptera^ are represented by some sixteen families, 
amongst which are Carabidce, Gyrinidce Ci^ptophagidce, Nitidu- 
lidcBf PeltidcBy Cistelidce, Ehyncophora, ChrysomelidcB, Byrrhidce, 
HydrophilidcBj Buprestidce, Elateridce, Telephoridce, &c. 

The presence, in large numbers, of those beetles whose larvae are 
wood feeders, and who in their perfect state are usually found on 
or under the bark of trees, is evidence of the existence of woods 
or forests during this period ; and the presence of several genera 
of fungus beetles implies the existence of fungi. The BuprestidcB 
are represented by 33 species. Of the Byrrhtdce four species have 
been found in this formation ; three of them — Byrrhidium arcu^ 
atuTUy B, morio, and B. troglodytes — are among the most abundant 
insects at Schambelen, and as they are all moss feeders, Professor 



1 " Urwelt der Schweiz," antea cit. 
' For list of families, see post-page 36. 
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Heer supposes that the ground and the trees were more or less 
coyered with mosses^ although no remains of these plants have 
been preserved. The leaf-eating beetles are represented by, 
amongst other species, two of the family Chrysomelidm. Of 
Camiyorous beetles 29 species have been found, and the Water- 
beetles are represented by some 20 species. 

The Orthoptera comprise three species of Jj/attjcfcp (cockroaches), 
three grasshoppers, and one earwig ; and the Neuroptera are repre- 
sented by six species of Termites (or white ants) and one dragon 
fly — jEschna Hageni — which is perhaps larger than any living^ 
species, except Gynacantha plagiata. 

The Hemiptera include nine species, distributed amongst the 
CercopidcBy Lygceidijej and Cicadidce. 

Dr. Heer observes that it may be safely inferred from the rich- 
ness of the insect fauna that the land was of considerable extent. 
Some of the insects are of large size, but the majority are small, 
some even smaller than the smallest of the allied species of the 
present day, as is also the case with the insects of the English 
Lias. Judging from the size of the Liassic insects, one would 
infer a temperate climate, but the numerical proportion existing 
between certain families tends to the conclusion that a warmer 
climate then prevailed. 

So far as I am aware the only other locality on the Continent 
in which insect remains have been discovered in the Lias, is 
Bayreuth,^ where Count Miiuster is said to have detected traces 
of winge of insects.' 

TRIAS. 

No traces of insects have as yet been found in the Triassic rocks 
of the United Kingdom, and only seven specimens have been 
recorded from Continental Europe. Of these seven specimens three 
have been referred to the Coleoptera, three to the Neuroptera, and 
one to the Orthoptera, 

The three species of Coleoptera have been described by Dr. 

> See plate iv. in pt. 1, ** Trans. Ent. Soc., London,'* 1878. 

* Bronn*8 " Lethea Geognostica," Vol. i., p. 210. 

* Since this paper was read in January, 1878, seven species of CoUopiera 
have been described by Dr. Heer from the Rhsetio formation of Schonen, 
in Sweden. (See " Aitryck or Geol. Foreningens i Stockholm FSrhandl," 
1878, No. 49, Bd. iv., No. 7). 
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Heer,^ and respectively named GlapHyropUra pteropHylli, Curcu- 
lionitea prodromusj and Chiysomelites^ Rothenhachi • the two first- 
named were discovered in the Reaper of Vadutz, and the third 
specimen was obtained from the Keuper of Rothenbach. 

The three specimens of \Ne1troptera^ — Ckaultodites Picteti, C» 
ZtncJceniy and C. Helveticua — have also been described by Dr. Heer. 
The two first named specimens were obtained from the Bnnter 
of Trebitz and Sakmonde, and the third specimen from the 
Keuper. 

The only Orthopterous insect from the Trias was also obtained 
from the Bunter of Trebitz. It belongs to the family Blattidce 
and has been described* by Dr. Heer, who placed it in a new genus 
— Legnophora — and named it Girardi, after Prof. Girard, of Halle, 
in whose collection it was discovered. 

This specimen concludes the scanty list of fossil insects obtained 
from the Trias of Continental Europe. 

AMERICA. 

TRIAS. 

In the ** Geological Magazine " for May, 1868, Mr. Scudder 
records one species of Coleoptera from the Trias of North 
America, and he observes that " in the Triassic rocks of the Con- 
necticut Valley some questionable tracks have been referred by 
Hitchcock to Insects* and Myriopods." • 

I have lately been informed^ by Mr. Scudder that a vast quan- 
tity of insects from Secondary rocks have been recently dis- 
covered in America, and will be described by him in due course. 

The following is, I believe, a complete list of all the fossil 
insects which have, up ^o the present time, been described from the 
Secondary formations of the United Kingdom and the Continents 
of Europe and America. 

1 See " Le Monde Primitif de la Snisae," p. 99 ; " Nener DenkBchriften der 
Bchweiz Naturforsch GeBellschaft/' xiii, 1853 (figured in Taf. vii.). 

« " Flora Fobs. Heivetic«B,'* p. 76, Taf. xrii., 1877. 

' *♦ Vierteljahrsechrif t der Natnrforschenden GeseUscliaft in Znrich," p. 
279. 1864. 

4 *♦ Vierteljahrsschrift der Natnrf. Gesellscb. in Zurich,'* 1864, antea dU 

» See also Dana's "Manual of Geology," 1874, p. 411. 

» In wet. 
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A LIST OF INSECT REMAINS DISCOVERED IN THE 

FORMATIONS OF THE SECONDARY OR 

MESOZOIC PERIOD. 

EUROPE. 

GREAT BRITAIN. 

LOWER CRETACEOUS OR NEOCOMIAN. 

From Ironstone^ and Shales at the '' Govers,'' near St. 
Leonards-on-Sea : — 

Blytra of Ooleoptera and wings or parts of wings of Coleoptera, 
Neoroptera and Diptera. 

From the Wealden Marlstone between Tonbridge and Maid- 
stone ; — 

Elytra of Coleoptera. 

From the Wealden of the Isle of Wight :— 
Elytra of Coleoptera. 

From the Wealden of Punfield Bay, Swanage, Dorsetshire : — 
Elytra and wings of insects. 

UPPER OOLITE. 
Middle and Lower Purbeoks. 
From DurVstone Bay, Swanage, Dorset : — 

COLBOPTERA.' 

Hydrophilns Branni. Cymindis Beyrichi. 
Hydroporns Keptnni. „ antiqoa. 

Garabus Westwoodi. Buprestium gorgus. 
Garabidinm Dejeanannm. „ stygnos. 

Harpalns Enorri. „ Woodlei. 

„ Ewaldi. „ dardanns. 

„ anautns. ,, bolbns. 

,f Bormeisteri. Anoylochira teleas. 

Harpalidium nothms. Agpnlos strombns. 

1 See a paper ** On the occurrence of Fossil Insects in the Wealden 
Strata of the Sussex Coast" ** Quart. Joum. Gaol. Soo.," Vol. x., p. 171, 
1854. 

* This list is compiled from Prof. Westwood*s paper in the " Quart. Joum. 
GeoL Soc.," Vol. x., Nov., 1854 j and from Dr. Giebers " Fauna der 
Yorwelt" (Insekten nnd Spinnen), pp. 187, 393.426. 
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Agrilus Btomphax. 
„ cyllarns. 
„ oyllabacns. 
Elateriam pronsdus. 

„ triopas. 

„ barypas. 

„ Oweni. 

„ Morrifli. 
Tentyridinm pelens. 
Cryptictis Ungeri. 
Helopiam agabus. 
Diaperidium mithraz. 

Gryllidinm Oweni. 
Mantis ? (nndetermined). 
Blattina anceps. 

,f recta. 
Bitbma Westwoodi. 
,, Porbeccensis. 



Ela brephos. 
Elcana tessellata. 
„ Beyrichi. 
Abia SipyluB. 

„ duplicata. 
Hagla ignota. 

Nanroooris ? 
LygsBites Dallasi. 

,f fnrcatns. 

yf priacos. 
Cicada psocna. 
Ceroopis Mimas. 

Simnlidium priscnm. 
Thiras Westwoodi. 



Chrysomela Dunkeri. 

,, dnbia. 

„ ignota. 

„ tertiaria. 
Coccinella Neptuui. 

,, Perses. 
Prionns antiquus. 
Lamia Schroeteri. 
Curculionites Syrichthys. 

„ Westwoodi. 

,, taberculatua. 

f, marginatna. 

Obthoptbra. 

Bithma Mnrchisoni. 

„ Morrisi. 

„ antiqna. 

ff ramificata. 
Nethania Molossus. 
Blatta elongata. 

Nbusopteba. 

Gbimarrha Pytho. 
Libellnla agrias. 
Libellnlium Kanpi. 
Estemoa Bubas. 
Phryganide. 

HSHIPTRBA. 

Ceroopis Telespoms. 

f, Schssfferi. 

,t Signoreti. 
Cercopidium Hahni. 

ff trigonale. 



DiPTERA. 



Corethrinm pertinaz. 
Campylomyza grandsBva. 



Ponera Brodieri. 



Htmbnoptera. 

Myrmica Heeri. 



Lepidoptbea ? 
Cylloninm Boisdavalianum. Cylloninm Hewitsoniannm. 

Professor Westwood^ has named and also figured the 
1 See " Qnart. Jonm. Geol. Soc," 1854, Vol. x., pp. 393.397. 
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following species from the Middle and Lower Purbecks of 
Dorset : — 



Elateriom pronnos. 
Helopiam agabos. 
Cnroalium Syrichthos. 
Formiomm Brodiei 
BapreBtinm Woodlei. 

„ ieleas. 
Blapsiam Egertoni. 
Harpalidium anacfcos. 
Tentyridiiim peleuB. 
Corethrinm pertinaz. 
Ceroopidiam mimas. 

,, telesphoma. 

liibellolinin agrias. 
CEsclmidiam bubas. 
Cicadellmm dipsas. 

}} psooos. 
Baprestinm gorgas. 
Diaperidiam mitbrax. 
Simnlidimn prisoam. 
Termitidium ig^otnm. 
Panorpidinm tessellatnm. 
Gecidomium grandaBrnm. 
Blattidinm molossns. 
Elaterinm triopas. 
„ barypua; 
Baprestiam .stygnns. 

„ vulgns. 

,, dardanns. 



Agriliam BtygnuB. 
ff stomphaz. 

„ cyllarug. 

„ oyllabaona. 
Cteniceriom blissas. 

t, bylasfces. 

Harpalidiam nothrna. 
Telephoriam abg^rus. 
Bnprestinm bolboB. 
Fanorpidium tessellatam. 
Cimicidium Dallas!. 
Baphidium brephos. 
Gylloiiium BoisdavaliaQam. 

„ Hewitsonianam. 
Gryllidium Oweni. 
Libellnlimn Kaupii. 
Carabidium dejeananam. 
Ceroopidinm Hahnii. 

„ Schsofferi. 

,, Signoreti. 

Nepidium Stolones. 
Myrmicinm Heeri. 
Blattidiam nogans. 

,t achelous. 

jf symyms. 

Phryganeidium Pytho* 
Agronidiam ^tna. 



List of ins6ct remains, chiefly from the Lower Purbecks of 
Wilts and Bucks, extracted from Brodie's " Fossil Insects,'* and his 
paper on " The Distribution and Correlation of Fossil Insects " : — 



Carabidaa. 

StaphylinidsB. 

Cerylon. 

Helophorns. 

Cyphon. . 

Rhynoopbora. 

Bnprestidse. 

Tenebrionidse. 

Acheta. 



(1.) COLEOPTERA. 

Harpalidaa. 

Oolymbetes. 

ElateridsB. 

CurculionidsD. 

Limnius. 

CanthoridaB. 

HydrophilidsB. 

Helophorid89. 

(2.) Oethoptera. 

Blatta. 
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(8.) 


NSUROFTEEA. 


Leptooerid©. 
PhryganeidflB. 




(EHchna. 
LiiidenisB. 


Termes. 




Libellula. 


Corjrdalia. 


(4.) 


HlMIFTBRA. 


Kleidooerys. 
OuriueP 




Ceroopis. 
Cicada. 


Bicania. 




. Delphaz. 


Asiraca. 




Velia. 


Aphis. 
CimioidflB. 




Hydrometra. 
Molobiaa. 




(6.) DiFTSBA. 


SimaliTim. 




Ghironomi. 






Cnlex. 

Ohironomns. 

Bhyphns. 

Maoropeza. 

Tipulidsd. 



From the Lower Parbecks of the Vale of Wardour, in Wilt- 
shire:— 

GOLBOPTBBA. 1 



ElmisBrodiei. 


Philonthus Eneri. 


HelophoruB aotiquus. 


Prognatba crassa. 


„ Brodiel. 


Elater Purbeccensis. 


Hydrobius Purbeccensis. 


„ Wemeri. 


Hydrophilus Westwoodi. 


Oyphon vetustus. 


Brodiei. 


Meloe Hoemesi. 


Carabus elongatus. 


Tenebrio rugoso-striatus. 


Camptodontus Anglise. 


Cerylon striatum. 


Cymindis antiqua. 






Oethopteea. 


GrylluB Sedgwicki. 


Elisama minor. 


Blattina Strickland!. 


Blatta pinna. 


„ similis. 


„ Eollari 


„ recta. 


„ Ungeri. 


Elisama Eneri. 


„ pluma. 




Nbuboptkra. 


Bittaous dubius. 


^schna perampla. 


Panorpa gracilis. 


Libellula petrificatus. 


Orthophlebia bifurcata. 


„ jurassica. 


, miDuta. 


f, antiqua. 


Zalmona BrodieL 


Termes grandiBvus. 



^ This list is compiled from Brodie's " Fossil Insects," his paper on fho 
*' Correlation of Fossil Insects/' and Dr. GiebePs ** Fauna der Yorwelt.*' 
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Heioptbra. 

Hjdrometraf Asiraoa EengottL 

Cicada punctata. Delphax pnloher. 

Flata Haidingeri. Oeroopis lanoeolata. 

Bioania fulgens. Aphis valdeoiis. 
Cixia maoulata. ,» plana. 

Aairaoa Bgertoni. ,, dubia, 

DiPTEBA. 

Bemalia Epidax. Adonia Fittoni. 

Hasmona leo. CbironomuB extinotos. 
Bria prifloa. „ arrogans. 

Simulidium humidum. Maoropesa prisoa* 

Thimna defossa. Asoba Brodiei. 

8aina rnstioa. Dara foBsilis. 

Prom Lower Porbecks (Ridgway Qaarries, near Dorchester}:-* 
NnmerouB elytra of Ooleoptera 
And a fragment of the wing of a Neuropterous insect. 

From Parbeck (7) strata in the neighbourhood of Swindon, 
Wilts:— 

Blytra of Ooleoptera. 

Kimmbridoe Clay. 

From a block of Septaria in the Kimmeridge Clay, near 
Hingsteadi Dorsetshire : — 

Fragment of an elytron of a small beetle. ^ 

MIDDLE OOLITE. 
Oxford Clay. 
From the Oxford Clay near Christian Malford : — 
Supposed larya of an insect, possibly a lAbellula, 

LOWER OOLITE. 

Forest Marble. 

From quarries at Farleigh, near Bath : — 

Elytra of Ooleoptera and small wings. ' 

Great Oolite. 
From the Eastern Moorlands of Yorkshire : — 
Blytja of Ooleoptera. 

* " Quart. Joum. Geol. Soo.," 1853. 

* Brodie's •* Fossil Insects," p. 87. 
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Stokesfield Slate. 
From the Stonesfield Slate, Stonesfield, Oxfordshire, and Seven- 
hampton and Eyeford, Gloucestershire: — 

Coleoptbra.^ 
Blapsidium Egertoni. Blapsidae? . (Elytra f.) 

Buprestidae. 



Curculionids. 
Melolonthidium. 
} rionideum. 



Prionut) ooliticus (Brod.) 
Pimeliidaj ? 
GhrysomelidiB 7 
Coocinella ? Wittsii. 



Neueoptbba. 
Hemerobioides giganteu^. Libellulas ? (two wings of.) 

Libellula Westwoodi. 

Lepidofteba. f 
PalsBontina oolitica. ' And wing of Lepidopterous ? 

insect unnamed. ' 
LIAS. 

List of Insects from the English Lias, extracted from the Rev. 
P. B. Brodie's* paper on " The Distribution and Correlation of 
Fossil Insects : — " 



Insects, 
Libellula. 


Locality^ 
Dumbleton. 


Qeological Horizon. 

Upper Lias. 

11 


„ (Heteroplebia) 
Brodiei, 


>» 


11 


CEschna. 


11 


It 


Agrion. 

Orthoptera. 

Blattidae. 


»> 
11 
11 


11 
11 
11 


Beetles of several ) 
genera.* j 
Body of gigantic Libellula. 
Libellula. 


ditto. 


Upper 


and Alderton. 
Strensham. 
Strensham. 


Lower 



/'Wainlode, Forthampton, Bidford, Brown's") 

Orthoplebia, \ wood, Strensham, Cracombe, and [ 

C Somersetshire. ^ 



ditto. 



1 This list is compiled from Brodie s " Fossil Insects," and his paper on 
the *' Correlation of Fossil Insects *' 

a P. oolitica (Butler), Stonesfield Slate. *' Geol. Mag., ' Oct., 1874. Plate 
ziz.. figs. 4 and 5. 

» Wina: of supposed Lepidopterous insect, from Stonesfield Slate, Oxford, 
in the collection of J. Parker, Esq., of Oxford. 

* ** Proceedings of the Warwickshire Naturalists' and ArchaBologists' 
Field Club," 1874. 

* This list is simply extracted from Mr. Brodie's before-mentioned paper. 
No attempt has been made to amend the arrangement, or to correct any 
but clerical errors. 
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Insects, Locality, 

(Eflobna. Bidford. 

^ ,. , f Brown*8 wood, Hasfield, Strensham, Bin 
^^^'^odes. I ^ Copt Heath, Knowle. 

„ , (Strensham, Brown's wood. Bin ton. West- , 

Ephemera. \^^ j 

Myrmeleon 7 Binton. 

Trichopterous. Grafton. 

Libeliulideous TStrensham, Brokeridge, Binton, Wilmoote,*) 

wings, chiefly,! Grafton, Brown's wood, Barrow on Soar, j 
Hemerobius (wing of), most nearly allied to the reoent 

PolystdBchetes. (Scudder). 



Geolf'^hal Horizon, 
Lower Lias. 



!or| 
B. ) 



i 



CarabidsB. 

Harpalideous Carabidas. 
Bnprestidfie or^^ 

ElateridaB. ) 
Elytra of two or three "J^ 

ot\ier genera. 
Buprestidfie or 

Elateridse. 
Elateridae. 
Buprestidae. 
Gyrinus. 
Ditto, like a foreign) 

species. j 

Pentatomidas (body of). 

Telephoridae. 

Curculionidfe or ) 

Chrysomelidae. j 
ChrysomelidaB. 
Aquatic Beetle. 
LaccophiluB (Dyticidae). 
Melolontha. 
Trogulus. 

Tettigonia (Pupa ©O- 
Elater or Buprestis.") 
Clarge entire beetle.) ) 
Elytra of several '} 

species. ) 

Elytra of two species) 

of Coleoptera. ) 
Under wings of Beetles, 
Upper surface 

anal segment 

a Beetle. 



COLBOPTBBA. 

Apperley, Brockeridge. 

Binton, Wilmcote. 
Yale of Gloster near I 
Churchdown. 

The Leigh. 



i 



Wainlode, Apperley, '> 
Brockeridge. ) 

Wainlode, Apperley, Westbury. 

Strensham. 

Forthampton. 

Norton. 



ditto. 



ditto* 

ditto, 
ditto. 

ditto. 



ditta 

ditto, 
ditto. 

Lima beds. 
Lima shales. 

Lower Lias. 

ditto, 
ditto, 
ditto. 

ditto. 



:;] 



Forthampton, Wainlode, ) 
Brown's wood. j 


ditto. 


Apperley, Hasfield. 


ditto. 


Forthampton. 

Wainlode. 

Hasfield. 

Cracombe. 

Strensham. 

Wainlode. 


ditto, 
ditto, 
ditto, 
ditto, 
ditto, 
ditto. 


Strensham. 


ditto. 


Westbury 


ditto. 


Hotham, Yorkshire. 


ditto. 




ditto. 


Hotham. 


ditto. 
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Imeeti. 
Speoiesof (Ortbopten). 

GiyllidaB. 

BlaitidiB. 

Looivsta 7 (under wing.) 

Cicada. 

Belostoma. 

Hemielytra of a "> 

Cicada like Meloe. J 

Cimez. 

Gigantio Homoptera. 

Homopterous larva. 

Afiilus. 

Tipula (entire insect head, 

antennsE) and wings.) 
Diptera (entire), undeter- 
' mined. 



ditto. 

ditto, 
ditto. 



Obthopteea 

Locality, Oeologioal Horiwn, 

Grafton. Lower Lias. 

Wilmoote, Binton, Apperley,*) 
Grafton, Forthampton. ) 
Wainlode, Strenshaou 
Strensham, 

Hemiptsba. 
Hasfield. ditto, 

Wainlode. ditto. 

Forthampton, Apperley, Wainlode. ditto. 

Strensham. ditto. 

Binton, ditto. 

Strensham. ditto. 

Diptera. 

Forthampton. ditto. 

V Strensham. ditto* 



I Wainlode, Apperley. 



ditto. 



List of insect remains from the English^ Lias and Rhsetics 
compiled from Dr. GiebeVs ** Fauna der Vorwelt," &c. : — 





Coleopteba. 


Melolontha greithana. 


Elater vetustus. 


Berosus liasinus. 


„ Bocius. 


Bnprestites bractoides. 


„ Neptuni. 


Gyrinus natans. 


„ Redtenbacheri. 


„ dubius. 


„ angulatus. 


Laccophilus aquaticus. 


„ variuB. 


Harpalus Heeri. 


Telephorus Haueri. 


„ liasinus. 


Chrysomela Andraei. 


„ Schlotheimi. 


„ liasina. 


Anoylochira Hasina. 






Nbuboptbba. 


Blcana Beyrichi. 


Orthoplebia furcata. 


Orthoplebia longissima. 


„ liasina. 


„ communis. 


Hemerobius Higginsi. 


„ parallela. 


Hagla gracilis. 


„ similis. 


„ similis. 


„ intermedia. 


„ deleta. 


„ lata. 


„ ignota. 



1 Wainlode Cliff, Apperley, Hasfield, Tewksbury, Forthampton, and other 
parts of Gloucestershire, Worcestershire, Warwickshire, Somersetshire 
Monmouthshire, and Yorkshire. 
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Diastatomma liasina. Heterophlebia Buokmannf. 

Libellula Brodiei. „ Westwoodi. 

„ Hopei. Bapha liasina. 

Heterophlebia dislocata. Chaullodites minor, 

Obthoptsba. 
Akicera Heeri. Blattina liassiua. 

,, Frauenfeldi. „ incompleta. 

Hemiptbra. 
Pachymeros Zucholdi. Cicada Murohisoni. 

Belostomum liasinum. 

DiFTBBA ? 

Asiius ignotus ? 

CONTINENT OP EUROPE. 

CRETACEOUS. 

From beds of sand in the neighbourhood of Aix la Chapelle: — 
Several species of Coleoptera, chiefly Curculionidfie, and Carabidas. i 

From the Chalk Marl of the Mountain of St. Catherine, near 

Rouen : — 

Elytra of Coleoptera. * 

From the Gault^ of Lottinghem, Pas-de-Calais : — 

Traces of Coleoptera, supposed to belong to the genus Hylenntu of the 
ScolytidoB. 

From the Upper and Lower Greensands of Saxony: — 
Traces of Longicorn Beetles, supposed to be Oeramhycidte. 

UPPER OOLITE. 

SOLBNHOFEN SlATB. 

List of genera of insects from Solenhofen and Pappenheim, 
compiled from Bronn's " Lethaea Geognostica," Vol. i, p. 210 
(1835-1837). 





Coleoptera. 


Cerambyx. 


Hydrophilus. 




Nbuboptbra. 


Libellula. 


(Eschna. 


Agrion. 


Myrmeleon. 




Hymbnoptera. 


Sirex. 


Ichneumon. 




Lepidoptbra. 




Sphinx ? 



List of the fossil insects from Solenhofen, described by Prof. 

1 " Lyell's Elements," 6th edit , p. 331. 

2 " Traits ^l^mentaire de Paleontologie," Vol. iv, pp. 96 and 102. 

3 '* Ann. Soc. Ent. de France.'* 1876, p. 217. 
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Oennar, in the ^* Nora Acta** of the Academy of Leopold Charles 
of Austria, 1889, xix, 2 s, 189-222. 

Loousta speoiosa. Solara prisoa. 

M prisous. JCsohina Munsteri. 

OhreBmoda obscura. „ gigantea. 

Ditomoptera dubia. Libellula longialata. 

BeloBtomum etongatum. Agrion Latreillei. 

Nepa primordialis. Scarabandes deperditus. 

Pygolampis gigantea Ricania hospes. 

Cerambyoinus dubius. . Musoa lithophila. 

Apiaria antiqua. 

Fossil insects from Solenhofen, enumerated by Dr. Giebel, in 
his ** Fauna der Vorwelt" (Insecten und Spiunen): — 

COLEOPTEBA. 

Scarabeeides deperditus. Mesosa Oermari. 

Obthopteba. 
Phanoroptera ^rmarL Chr^smoda obscura. 

Loousta prisca. Dectious speciosus. 

Neuboptera. 
Agrion retuBtum. iEsohna longialata. 

Diastatomma Munsteri. ,, gigantea. 

^scbna Cbarpentieri. „ ntermedia. 

„ Scbmideli. „ Buchi. 

„ antiqua. „ bavarica. 

„ Parkinsoni. Libellula Koehleri 

Hymknofteba. 
Apiaria antiqua. 
Hemipteba. 
Pygolampis gigantea. Belostomum elongatum. 

Nepa primordialis. Ricania hospes. 

DiPTEBA. 

Musca lithophila. Sciara prisca. 

The following list of fossil insects from Solenhofen includes (to 
the best of my knowledge) every species which has, up to the pre- 
sent date, been described by Professor Germar,i Count Miinster,^ 
Herr Carl von Heyden,' Dr. Giebel,* Dr. Hagen,* and Herr 
Weyenbergh, jun.^ 

1 " Nova. Acta." Acad. Nat Cur. T. xix., 189-222. 1839. 

' " Beitrage," T. v. 1841. 

' *' Palaeontographica," Vol i., pp. 99-101. 1851. 

* ** Fauna der Vorwelt," Vol. ii. 1866. " Zur Fauna des Lithographis- 
chen Schiefers von Solenhofen." 1867. 

* " Enumeration des Odonatea Fossiles d' Europe." " Revue des Odonates/* 
by E. de Selys-Longchamps, pp. 866-364. 1850. ** Palseontographica ** 
Vol. X., pp. 96-145. 1861-1863, and Vol. xv., pp. 59-96, 1865-1868. 

* " Archives du Mus^e Teyler,' Vol. ii., pp. 247-294. 1869. Vol. iii.,pp. 234- 
240, and " Period. Zool. Arg." t. i. (See also " Catalogue systematique de la 
Collection Paleontologique du Musee Teyler," 1876, by Dr. Winkler. 
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MesoM Gennari. 
Ghiysobothrys veterans. 
Ditomoptera dubia. ' 
Carabicina decipiens. 
Scarabfldides deperditus. 
Carabus Wiokleri. 
Hydroponis petrefractns. 
Oyrinus (?) JurassicuB. 
Silpha tennilythris. 
Fcaphidiam Hageni. 
Hister relictus. 
Meloe Bavaricus. 
Oryctes Pluto. 
Cetonia (?) defossa. 
Buprestifi lapidelythris. 

Isophlebia Aspasia. 

„ Helle. 

8tenophebia sequalis. 
Heterophlebia dislocata. 

„ Amphitrite. 

„ Phryne. 

,, eximia. 

f, casta. 

Euphoea multinervis. 

„ filosa. 

^ areolata. 

„ loDgiv^tris. 
Agrion hecticum. 

„ exhaustum. 

„ Eichst&ttense. 

,f yetustum. 
Anax Charpentieri. 
Fetalia longialata. 
Petalura gigantea. 

„ latialata. 

,, eximia. 

„ intermedia. 
,, Munsteri. 



OOLBOPTBRA. 

Laoon petroBom. 
Elater Teyleri. 
tt Ooeteri. 
,> grosftus. 
Tenebrio innominatos. 
Aniaorbynchus {h lapideua. 
Saperdides criatalloBUS. 
Leptura primigeaia. 
Cryptooepbalus antiquui. 

,» mesoaoicus. 

Chrysomela lithograpbica. 

n rara. 
Gassida aequivoca, 
C!occinella Heydeni. 

Kbuboptera. 

Petalura varia. 

„ differenz. 
Libellula (?) densa. 

jt abscissa, 

„ naevia. 

>» valga. 
Termes beros. 

„ lithophilus. 

„ fossilis. 
Ephemera cellulosa. 

„ procera. 

fj mortua. 

„ prisoa. 

„ Meyeri. 

„ deposita. 

Hemerobius prisous. 

„ fossilis. 

Chrysopa protogaea. 

M Solenhofensis. 

Apochrysa excelsa. 
Nymphes fossilis. 
Myrmeleon extinctus. 
Corydalis vetusta. 



Orthoptera. 

Forficularia problematica. Locusta prisca. 
Gryllites dubius. ,, speciosa. 

Pbaneroptera G«rmari. „ amanda. 

,y striata. Blabera invita. 

Ghresmoda obscura. Achita quasrula. 
Blattaria Dunckeri. 
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Velia comuta. 
Naucoris lapidarius. 
Corixa mortua. 
Belostomum Hartingi. 

ty eloDgatum. 

Ricania gigas. 



Lystra VoUenhoveni. 

Asilicus lithophilus. 
Musca lithophila. 
Tipularia Teyleri. 

Apiaria antiqua. 
yf lapidea. 
,, veterana. 

Sphinx Snelleni.^ 



Hemiptera. 

Nepa primordialis. 
Propygolampis Bronni. 
Pygolarapis gigantea. 
Actea sphinx. 
(Hagenia ?) Schro6teri. 
Cicada Proserpina. 

,, prisca. 

„ gigantea. 
Diptbba. 

Empidia Wulpi. 
Cheilosia dubia. 

Htmenoptera. 

Anomalon palseon. 
Bombus? conservatus. 

Lepidopteba. 

Psendosirex Darwini.^ 



LIAS. 

List of fossil insects from the Lower Marls of the Lias at 
Bchambelen, in the Canton of Aargau, in Switzerland, compiled 
from Dr. Heer's " Urwelt der Schweiz '* : — 





Coleoptera. 




Species. 


Species 


Carabidas 


... 11 


Buprestidae ... 33 


Gyrinidae 


.•. 6 


ElateridaB ... 10 


NitidulidSB 


... 7 


TelephoridsB ... 3 


Peltidad 


... 4 


Cistelidae ... 1 


Cryptophagidae 


... 2 


Bhynchophora ... 7 


Lathridiad89 


... 1 


Chrysomelinae ... 3 


Mycetophagidad 


... 1 


Doubtful forms ... 6 


Byrrhidas 


... 6 


Total number of species 


Hydrophilidae 


... 16 


of Coleoptera 116 


Apbodiidae 


... 1 






Obthoftera. 


Blattina formosa. 




Acridiites deperditns. 


„ angustata. 




„ liasinuB. 


„ media. 




Baseopis f orficnlina. 


Gomphocerites Bucklandi. 





* From the figure of this insect, in Herr Weyenbergh's paper, it un- 
doubtedly belongs to the Sphingidae. 
a <* Arch. Teyl." t. iii., p. 279, and *• Period. Zoo. Arg." t. i. pi. 8. 
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NlUKOFTERA. 

Glathrotermes ngnatna. Calotermes troglodTtes. 

Calotermeg macalatuj. m obteotos. 

„ plagiatos. ^schna Hageoi. 

Hemiptbra. 
Protoooris insignlB. CicadellinsB (3 species.) 

„ ovalis. Ceroopidinm morio. 

Cyclocoris pinguis, and other ,, minntum. 

species of Coreodea. 

Htmbnoptsea ? 1 
Falssomyrmex prodromns. 

RHiETICS. 

List of fossil insects from Schonen, Sweden * : — 

COLBOPTEBA. 

Hjdrophilites Nathorsti. Elytridium IsBYigatam. 

Bnprestites mgnlosas. Carabltes deplanatus, and f rag- 
Cnrculionites parTnlus. ments of the abdomen of a 

„ Carlsoni. beetle. 

Elytridium angelini. 

TRIAS. 

From Trebitz, Salzmande, and Vadutz, Switzerland: — 

COLEOPTEBA. 

Glaphyroptera pterophylli. Chrysomelites Bothenbaohi. 

Gnrcolionites prodromns. 

Nbuboptbea. 
Ghanliodites Picteti. Chanliodites Helyeticus. 

„ Zinckeni. 

Obthopteba. 
Legnophora Girardi. 

AMERICA. 3 
TRIAS. 

From the Triassic Rocks of the Connecticut Valley : — 

ColeopterOt one specimen unnamed, and traces of various Inseota and 
Jliyriopoda, 



1 No traces of insects of this Order have been elsewhere recorded from 
roc^s of this age, even in those localities in which insect remains have been 
found in abundance, and it is highly improbable that the Order had appeared 
at BO early a period. 

' See " Ueber einige Insektenreste ans der raetischen Formation Scho- 
nens," Aftryck ur Geol. Fdreningens i Stockholm Forhandl., 1878, No. 49 
(Sd. iv, No 7), and see cmte, p. 136. 

* See ante^ p. 24. 
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THE INSECT FAUNA 



Of THB 



PRIHARY OR PALEOZOIC PERIOD, 



Ua> THB 



BRITISH AND FOREIGN FORMATIONS OF THAT 

PERIOD IN WHICH INSECT REMAINS HAVE 

BEEN DETECTED. 

By HERBERT G0S8, F.L.8., F.G.8., &c. 



Introduction. 

' . In the Palaeozoic rocks of the United Kingdom remains of insects 
^pear to he extremely rare, and the few fragments which have 
been discovered have all been obtained from the Coal Measures. 
On the Continents of Europe and America fossil insects have 
been found more frequently in Palaeozoic rocks ; but with the ex- 
ception of the remains of a few specimens from the Permian of 
Europe, and the Devonian of New Brunswick, North America, 
all the specimens have been discovered in the Carboniferous 
rocks. 

From the Permian rocks only thirteen fossil insects are known, 
all of which have been discovered in Saxony. Two of these, 
from their possessing characters common to two Orders, have been 
placed by Dr. Goldenberg in an extinct Order, which he has called 
PalcBodictyoptera} Two others have been referred to the Hemip- 
tera, and the remaining nine to the Orthoptera, 

From the Carboniferous rocks about 103 ^ species of insects 
have been described. Of these 5 were obtained from the United 

1 See ** Faima SarsBpontana Fossilis/' Heft 2, 1877. 

• Inclusive of 10 species of Cockroaches, which have heen described by 
Mr. Sondder since this paper was read in March, 1879. 
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Kingdom,^ about 66 from the Continent ^ of Europe, and 32 ' from 
North America.* 

In the Coal Measures remains of the Neuroptera (or Paeudo^ 
Neuroptera) are comparativelj numerous, and in addition to some 
eleven species, which, (from their possessing characters common 
both to that Order and the Orthoptera^) have been placed by Dr. 
Goldenberg in the extinct Order '^ before-mentioned, about twenty- 
four species have been determined. 

The Orthoptera of this age are represented by more than sixty ^ 
species, and this Order and the Neuroptera — ^if we include in the 
last-named those species which have been referred by Goldenberg 
to the extinct Order Paloeodictyoptera — comprise all the insects 
yet discovered from the Carboniferous rocks, except five, two of 
which have been referred to the Coleoptera^^ and three to the 
Hemiptera,^ Had the two last-named Orders been thoroughly 
established, and widely distributed at this Period, their remains 
would doubtless have been discovered, at least as frequently as 
those of the Neuroptera and Orthoptera, It may be inferred, 
therefore, that at this period the Neuroptera and the Orthoptera 
were the dominant Orders, and that towards its close the 
Hemiptera and Goleoptera began to make their appearance. 

From the Upper Devonian rocks of St. John's, New Brunswick, 
six species of insects have been discovered, all of which 
have been described by Mr. Scudder, and referred by him to 
the Neuroptera, or Pseudo- Neuroptera, These Devonian rocks of 
New Brunswick are, according to present discoveries, the oldest in 
the world in which any traces of insects have been detected. 

Before proceeding to enumerate the fossil insects obtained from 

> Coalbrook Dale, Shropshire ; near Snnderlaiid ; near Glasgow, &o, 

* Saarbriick, in the ^enish Provinces of Pmssia ; Briicken Waldmohr, 
Bhenish Bavaria; Manebach, in Saxe Weimar; Wettin and LobejiiD, in 
Prussian Saxony ; Klein-Opitz, near Dresden ; Erbignon, Yalais, Switzer- 
land; Sars-Longchamps, Mons, and elsewhere in the Belgian Coal- 
fields ; Conunentry (Allier), France, Ac." 

' Inclusive of the 10 species recently described by Mr. Scudder as before- 
mentioned. 

* Sydney, Cape Breton ; Picton, Nova Scotia ; Cannelton, Beaver County, 
and Pittston, Pennsylvania ; Cassville, Western Virginia ; Bellaire and Tal- 
madge, Ohio; Morris, Danville and Colchester, Illinois; Frog Bayou, 
Arkansas, &c. 

* ♦.«., PaloBodictyoptera. See " Fauna Sar»pontana Fossilis,'* p. 50 (1877). 

* Inclusive of those recently described by Mr. Scudder as before 
mentioned. 

' Cv/rculioides Ansticii and Trowtes QermarL 

■ Fulgorina Ehersi^ F, Klieveri, and M. HoUeheni. 
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the Palaeozoic rocks, I will briefly allude to those Geologists and 
Zoologists to whom we are chiefly indebted for their discovery, 
determination, or description. 

Amongst the names of the authorities on the fossil Arthropoda 
from the Palieozoic rocks of the United Kingdom, the most 
prominent is that of Dr. Henry Woodward, F.R.8.^; and in con- 
nection with the description or determination of the fossil insects 
of this period, I must also mention the names of Sir Roderick 
Murchison, F.R.8.,2 Dr. Mantell, F.R.S.,8 Dr. Buckland, P.R.8./ 
Mr. Robert McLachlan, F.R.8.,* Mr. J. W. Kirkby,« Mr. A. B. 
Swinton,^ Mr. J. W. Salter,* and Mr. Curtis. 

Amongst the Continental authorities on Palieozoic Insecta 
are Dr. Goldenberg,» Prof. Germar,io Prof. Oswald Heer.^i 
Dr. Giebel,i2 Dr. Anton Dohm,i3 Herr Mahr,i* Dr. Jordan, 

* See Dr. Woodward's papers in the " Qeol. Magazine," Vol. viii., p. 
885, 1871; Vol. ix., 1872; Vol. x. (No. 3), 1873; "Transactions of the 
GeoL Soo.,** Glasgow, Vol. ii., pt. 3, 1867 ; " The Quarterly Journal of the 
Geol. Soo.," February, 1876, Ac., Ac. 

» "The Silurian System'* pt. 1), pp. 104-105, 1839. 
» ** The Medals of Creation," Vol. ii., p. 662, 1854. 

* " Bridgewater Treatise," Vol. i., pp. 409-410 j and Vol. ii., pp. 75-76, 1836. 

* See " Compte-Bendu " of the Soo. Ent. Beige., August, 1877 ; and 
see "Nature " (No. 496), Vol. xx., pp. 5-6, May, 1879. 

* " Geol. Magazine," Vol. iv. (No. 39), pp. 388-390, September, 1867. 
7 " Geol. Magazine," Vol. i. (Decade 2), p. 337, 1874. 

* " Quarterly Journal Geol. Soc. " Vol. xix., 1863. 

» *« Sitzungsb. math. nat. CI. k. Akad. Wiss.," Wien, Bd. ix., pp. 38-39, 
Wien, 1862 ; " Ueber versteinerte Insektenreste im Steinkohlengebirge von 
Paarbrucken," Amtl. Ber. Vers. Gesellsch. deutsch. Natnrf., xxix., pp. 
123-26, Wiesbaden, 1853; "Die fossilen Insecten des Kohlenformation 
von Saarbriicken,' in " Palaeontographica," Vol. iv., 17-40, 1854; " Beitrage 
zur vorweltlichen Fauna des Rteinkohlenffebirges zu Saarbraoken," in the 
•* Jahresbuch. k. Gymn. u. Vorsch. Saarbiiick., ' pp. 1-26, 1867; " Neues 
Jahrbuch fiir Miner," pp. 168-168, 1869; "Neues Jahrb. fiir Miner," 
pp. 286-289, 1870 ; "Fauna Saraepontana Fossilis," '*Die fossilen 
Thiere aus der Steinkohlenformation von Saarbracken," Heft I, 1873, and 
Heft 2, 1877. 

1® " BeschreibansT einiger neuen fossilen Insecten," II. " In Schieferthon 
des Steinkonlengebirges von Wettin," see Miinster's " Beitrlkge zur Petre- 
factenkunde," Heft 5, 1842; "Die Versteinerungen des Steinkohlenge- 
bi^ges von Wettin und Lobejiin in Saalkreise," Halle 1844-1863. 

11 "Ueber die fossile Kakerlaken," " Vierteljahrschrift d. Naturf. 
Glesellsch. in Zurich," Vol. ix., 1864; " Die Urwelt der Schweiz," Zurich, 
1865; " Le Monde primitive de la Suisse" (French translation by M. 
Demole), Geneva and Basle, 1872 ; and " The I^msBval World of Switser- 
and *' (English translation by W. S. Dallas, edited by J. Heywood), London, 
1876 ; " Die Urwelt der Schweiz " (2nd edit.), Zurich, 1879. 

1* •* Fauna der Vorwelt mit steter Berticksichtigung der lebenden 
Insecten und Spinnen" (Insecten und Spinnen), Vol. ii., Leipsic, 1856. 

*« " Palaeontographica," Vol. xiii., p. 333, 1866 ; and op. ciUy Vol. xvi., p. 
129, 1869 

" "Neues Jahrbuch fiir Mineralogie," p. 282, 1870. 
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Herr Eugen Geinitz,^ Dr. Hagen,^ Dr. H. B. Geinitz,^ Prof. 
Pictet,* Dr. Fric, Prof. Van Beneden,*^ M. Coemans, M. 
Audouin,^ M. Alfred Preadhomme de Borre/ and M. Charles 
Brongniart.^ 

For our knowledge of the fossil insects of the Palaeozoic rocks 
of North America we are indebted chiefly to Mr, Scndder,* 
and also to Dr. Dawson/^* Professor Dana,^^ Professor Leo 
Lesqnerenx,i2 |^j.. Harger, Mr. C. F. Hartt, Mr. F. B. Meek, Mr. 
. A. H. Worthen, Dr. Newberry, Mr. James Barnes, Mr. J. G. 
Bronson, Mr. R. D. Lacoe, Mr. R. Brown, and Mr. J. F. 
Mansfield. 

I will now proceed to enumerate the fossil insects which 
have been described from the Primary rocks. After having 
done this, I shall briefly review the facts which have been 
brought under notice in this and the two preceding papers, and 
shall endeavour to suggest a few deductions which may be drawn 
therefrom. 



I " Neuea Jahrbuoh fur Min.," pp. 691-704, 1873 ; " Nenes Jahrbnoh ffir 
Min.," pp. 1-14, 1875. 

> ** Lizmaea Entomological' Zeitschrift von dam Entomologischen Yereine 
in Stettin," Band 10, p. 302, 1855. 

• " Sitzungsb. natnrw. Gesellsoh. Isis," pp. 7-13, Dresden, 1879. 

• " Traits ^lementaire de Pal^ontologie," Geneva, 1846, and Paris, 1864. 
» " Bnll. Acad. Royale de Belgique," 2me Serie, T. xxiii., No. 4, 1867. 

e "Ann. Soc. Ent. France," Vol. ii., Bull., pp. 7-8, 1833. 

7 «* Notes sur des empreintes d'iusecfces fossiles," " Ann. Soc. Ent. Bel- 
gique," T. xviii., 1875. 

8 "Ann. Soc. Ent. France," vme Serie, 1P76; " Comptes-Rendn Soc. 
Ent. Beige," pp. 9-12, January, 1878 j and "Ann. des Sciences Naturelles," 
6me Serie, Tome 7 Art. No. 4, 1879. 

• See Dawson's " Acadian Geology," 2nd edit., p. 388, London, 1868 i 
"The Geological Survey of Illinois" (Worthen), Vol. iii., pp. 566-672, 
1868; "Canadian Naturalist ' (N.S.), Vol. vii., pp. 271-272, Mdntreal, 
1874 ; " Proc. Amer. Assoc, adv. Science," Vol. xxiv., pp. 110-111, Salem, 
1876; "Canad. Nat." (N.S.), Vol. viii., pp. 88-90, Montreal, 1876; "Geol. 
Mag." (N.S.), Vol. iii., pp. 519-520, London, 1876; " Proc. Bost. Soc. Nat. 
Hist.," Vol. xix., pp. 238-239, Boston, 1878 ; " The Early Types of Insects," 
Bost. Soc. Nat. Hist., Vol. iii. Part 1, No. 2, Boston, March, 1879; 
" Palseozoic Cockroaches," Memoirs of the Bost. Soc. Nat. Hist , Vol. 
iii., pt. 1, No. 3, pp. 23-134, Boston, November, 1879. 

" " Quart. Journal Geol. Soc., Lond.," Vol. xvi., p. 268 ; " Geol. Mag.," 
Vol. iv.. No. 9, 1867 ; and " Acadian Geology," 1868. 

II " Sm. Joum. " (2), Vol. xxxvii., pp. 34-35, 1864. 

" Owen's 2nd " Report Geol. Arkansas," pp. 295-399, 1860. 
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GREAT BRFTAIN. 
CARBONIFEROUS. 

Of the fiye fossil insects obtained from the British Goal- 
measures, four have been referred to the Orthopteray and one to Uie 
Coleoptera. The representative of the last-named order is the 
oldest British fossil insect known. It was discoyered in the Iron- 
stone of Coalbrook Dale, Shropshire, and was described by Dr. 
Backland ^ as Curculioides Anaiicii? 

The first discoyered species of Orthoptera from the British Car- 
boniferous rocks was also obtained from the Ironstone of Coal- 
brook Dale. Sir Roderick Mnrchison' observes of this fossil: — 
'* It was supposed to be a plant, and was sent to Adolphe Brong- 
niart, who immediately perceived that the transverse nervures were 
unlike anything in the vegetable kingdom, and on being referred 
to M. Audouin, it was pronounced to be the wing of a Neuropte^ 
rous- insect, resembling the living Corydalia of Carolina and 
Pennsylvania.*' It was subsequently described by Dr. Mantell * as 
belonging to the genus Corydalia of the Neuroptera, and was named 
by him Corydalis Brongniarti. Mr. Swinton has since referred 
this insect to the genus Oryllacria of the Orthoptera.^ 

In addition to these fossils, three fragments of Orthoptera were 
discovered, some years ago, in the Durham Coal-fields.^ One of 
the fragments is described by Mr. Kirkby as being a very fine 
distinct example of the anterior portion of the fore wing of an 
insect, in form and neuration agreeing with the genus Blatta, but 

* •* Bridgewater Treatise, ' Vol. ii., cmtea eit, p. 76 ; see also the ** Geol. 
Trans." (2nd series), Vol. ▼., pt. 3, p. 446} and "The Silurian System," 
<mtea cU., pp. 104-106. 

' Dr. Bnckland describes two insects from Coalbrook Dale as Ourcu- 
Ijonida, i,e., C. Ansticii (aboye-mentioned) and C. Prestvicii; bat Dr. H. 
Woodward, has decided that the last-named fossil should have been re- 
ferred to the Arachnida and not to the Inseeta. See *' Geol. Mag.,'' Vol. 
▼iii., p. 885, September, 1871. 

' " The Silurian System** (pt. 1), omtea cit, pp. 104-105. 

* "Medals of Creation,*' Vol. ii., p. 562, 1864. 

» See a paper by Mr. A. H. Swinton in " Geol. Mag.," p. 337, pi. xiv., 
August, 1874. 

^ The locality was the North bank of the Wear, opposite to Clazheux, 
about two miles west of Sunderland. See Mr. Kirkby's paper in the 
" Geol. Mag.,'' Vol. iv., p. 888, 1867. 
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approaching the Mantidce} The third ^ specimen is belieyed, from 
its shape and neuration, to be the abortive anterior wing of some 
species belonging to the^ Fhasmidce, bnt it is impossible to pro- 
nounce with any certaintjr as to its probable affinities. 

The most recently discoyered fossil insect from British strata of 
this period was found in a clay-ironstone nodule obtained from the 
Scottish Coal-fields. It has been referred ' by Dr. Henry Wood- 
ward to the Mantida, and has been named by him Zitkomantis 
carbonarius* 

CONTINENT OF EUROPE. 
PERMIAN. 

The Permian rocks are extensively developed in Russia and 
Germany, and they also occur in some parts of Great Britain and 
North America ; but from their comparatively limited geogra- 
phical and superficial range^ the number of fossils obtained from 
them is proportionately small, and of the Insecta only about 
thirteen species have been discovered, all of which were found in 
that part of Germany* which has been styled by Lyell* "the 
classic ground *' of this formation on the Continent. 

One of the first discovered and most interesting of these 
insects, was obtained from an Ironstone pit, belonging to Herr 
Booking, at Bchwarzenbach in the district of Birkenfeld, and was 
described in 1866 by Dr. Anton Dohm,* who named it Eugereon 
BOckingiJ Dr. Dohm states that Herr Tischbein and Dr. Hagen 

^ Dr. Goldenberg has inolnded this insect in his list of fossil BlatUdm, 
under the name of BlatUditi/in mawtidioidea, (See " Fanna Sar. Fossilis,*' 
pt. 2, p. 20, 1877). 

* The second specimen appears to be a part of the same insect as 
No. 1. 

• " Qnart. Journal Geol. Soc.," February, 1876, p. 60. In deciding as to 
the family to which this fossil belonged, Dr. Woodward states that he had 
the adyantage of the opinions of Mr. Mc Lachlan, Prof. Westwood, and Mr. 
0. O. Waterhouse. 

* Bchwarzenbach, near Birkenfeld Cassel, and Weissig, near PiUnitz, in 
Saxony. 

» " Elements of Geology/* 6 edit., p. 460. 

• "PalaBontographica," Vol. xiii., p. 333, 1866. 

' For a description of this fossil, see '* Paleeontographica," last cit, ; and 
also Vol. xvi., p. 129, 1869; the " Stettiner Ent. Zeitung," zxyiii., 1867 1 
and Goldenberg'B " Fauna," pt. 2, antea cit., pp. 11-14, 1877. 
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both regarded this msect as an Hemipteron^ and he adds that he 
was originally of the same opinion himself, but that after a further 
examination of this remarkable fossil, he decided that it could not 
be referred to any existing Order, as it combined characters both of 
the Neuroptera ^ and Hemiptera, 

Dr. Dohm does not, of course, regard Eugereon as a type of 
the common ancestor or progenitor of the Neuroptera and Hemip- 
tera^ as both these Orders were already in existence ; but he is of 
opinion, that at a very remote period a form existed, completely 
intermediate between these two Orders, from which they were 
differentiated, and from which Eugereon was also descended. 

As this insect could not be referred to any existing Order, it was 
placed by its describer in a new Order, which he created for it, and 
which he named Dictyoptera ; it has recently been included by Dr. 
Goldenberg ^ in his Order Paloeodictyoptera, 

Another fossil, scarcely less interesting than Eugereon, dis- 
covered by Herr Karl Riickert in the neighbourhood of Stockheim, 
in Bavaria, was described in 1865 by Dr. H. B. Geinitz,^ who 
named it Ephemerites Rilckerti. From its union of characters of 
the genera Ephemera and Libellu/a, Dr. Goldenberg has recently 
placed this fossil in his Order Palceodictyoptera, 

A fragment of a wing, obtained from Weissig, near Pillnitz, in 
8axony, has been referred by Herr Eugen Ge initz * to a species of 
Hemiptera — Fulgorina Klieveri — a specimen of which has been also 
obtained * from the European Coal Measures ; but Dr. Golden- 
berg has recently informed * me that he is not aware of any speci- 
men of the last-named species {F, Klieveri) having been dis- 
covered in Permian strata ; but that two other species belonging 
to the genus Fulgorina, viz., F, Ebersi and F, lebachensis, have 
been obtained from the Permian. 

The nine other insects discovered in strata of this age all belong 

' All the synthetio types hereinafter allnded to exhibit a nnioD of the 
characters of Neuroptera and Orthoptera, or Neuroptera and Pseudo'^europ- 
tera, 

» " Fanna Sar. Foss.,'* pt. 2 (1877), antea dt, p. 60. 
» "Nenes Jahrb. fur Min.," pp. 385-388, 1865. 

* See "Neues Jahrb. fiir Min.," pp. 6 and 12, and plate 1, fig. 3, p. 112, 
1875. 

* Described by Dr. Goldenberg in "Neues Jahrb. fur Min.," p. 166, 
1869. 

* In a letter dated 12th January, 1879. 
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to the extinct genus Blattina^ of the family Blattid<B of the 
Ortkoptera, and the majority of them were obtained from Weissig. 
Of these Blattidce, five species — BlatUna Weiasigensis^ B. por» 
rectGy^ B. RUckertij B. lebachensis, and B, gracilis — ^hare only 
been discovered in Permian strata, but specimens of the remain- 
ing four, viz., B. didyma (sopita), B, anthracophila (flabellata), 
B. carbonaria, and B. Mahri {elongata) have been also obtained 
from the European Coal Measures, 

The specimen of Blattina didyma * {sopita) from the Permian 
appears, for an insect of such vast antiquity, to be in an unusually ' 
perfect state of preservation, the body, wings, and legs being almost 
entire ; but the other Blattidce are represented only by single 
wings, or parts of wings. 

CARBONIFEROUS. 

The principal localities on the Continent of Europe in which 
fossil insects have been discovered in the Carboniferous rocks, are 
Saarbriick, in the Rhenish provinces of Prussia ; Briicken, Wald- 
mohr, Rhenish Bavaria 5 Manebach, in Saxe Weimar ; Wettin 
and Lobejiin, in Prussian Saxony ; Klein-Opitz, near Dresden ; 
Erbignon Yalais, Switzerland ; Sars-Longchamps, and Mons^ 
Belgium; and Commentry (Allier), France. 

Of Neuropteroid insects about sixteen species have been obtained 
from the neighbourhood of Saarbriick, nine* of which have been 
referred by Dr. Goldenberg* to an extinct genus — Dictyoneura — 
and have recently been placed by him in the extinct Order PaloBO^ 
dictyoptera. The remaining seven species are representatives of 
the family TeimitidcBy viz., Tet-mes Heeri, T, affinisy T, Hageni, T. 
Buchij T, laxa, and TetTnitidium amissum^ and rugosum. 

About fourteen years ago M. Coemans discovered at Sars- 
Longchamps, in the Belgian Coal-fields, the wing of an insect in a 

^ Mr. Scndder has reoentlj distribnted these Permian BlatfidzB amongst 
his new genera — Etohlattina, Anthracohlattina, Eermatoblattina, and 
PeisrablaUina, 

* Described by Herr Engen Geinitz, in " Neues Jahrb. fur Min.," pp, 
692-694, 1873. 

« Eng. Geinitz in " N. Jahrb. fiir Min.," p. 6, 1875. 

* See " N. Jahrb. fiir Min.," 1875, antea cit, plate 1, fig. 1, p. 112. 

* Dictyoneiura UhelhiloideSt cmthracophila, formosa, Decheni, elegcms, 
elongata^ Schmitzii, ohsoletaf and Humboldtiana, 

^ " Faona Saraepontana Fossilis,*' antea dt., 1878 and 1877. See also 
*'.Pal89ontographica," Vol. iv., 186-4. 
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tolerably perfect state of preservation, which was referred by him 
and Prof. Van Beneden to an extinct genus of Neuroptera, This 
fossil was subsequently described^ by them as Omalia macroptera, 
and it has since been included by Dr. Ooldenberg ' in his Order 
PaloBodictyoptera, 

In 1874 three specimens, or rather fragments, of insects were 
discovered by M. Persinaire and M. Crepin, in the Mons basin of 
the Belgium Goal-fields, and were subsequently described by M. 
Alfred Preudhomme de Borre.' One of the fragments was 
supposed to be part of the wing of a species of TermeSy but it was 
in far too imperfect a state to admit of its determination. 

The most perfectly preserved wing of the three * was originally 
described by M. de Borre as belonging to the Orthoptera, and was 
named by him Fachytylopsis Borinensi^ ; but after Dr. Breyerhad 
examined it, and expressed an opinion that it belonged to the 
Lepidoptera, its name was changed to Breyeria Borinenais, This 
fossil was subsequently submitted to Mr. McLachlan,^ in Brussels, 
in August, 1877, and he decided, after a careful examination of 
the wing, in which he detected abundant traces of transversal 
reticulation, that it could not have belonged to the Leptdopteray' 
and that it was the wing of a Neuropteroua insect of the family 
EphemeridcB. 

The fossil Orthoptera from the European Coal Measures belong, 
with few exceptions, to the Blattidce, of which family about thirty-six 
species have been described by Germar, Goldenberg, Giebel, Heer, 
H. B. Geinitz, E. Geinitz, Dohm, and Mahr, viz., Blattina 
primcBva^ labachensis, insignia^ winteriana^ intermedia^ scaberata, 

^ ** Bnll. Acad. Royale Belgiqne," 2nd Series, Tome xxiii, pp. 384-401, 
1867. 

* " Fauna Sar. Fos.,*' Heft 2, antea city 1877. 

* "Notes stir des empreintes d'insectes fossiles.*' "Ann, Soo. Ent. 
Belgiqae," Tome xviii., 1875. 

^ For the name of the second specimen belonging to the family Acridiidce 
of the Orthoptera, see next f)age. 

* " Bull. Acad. Boyale Belgique,'* antea cit. 

« " Compte-Bendn Soo. Ent. Belgique,*' August, 1877, a/n,te% dt, j and 
•* Nature *' (No. 496), Vol. xx., pp. 6-6, May, 1879. 

7 Mr. Alfred Bussel Wallace believes the wing to be Lepidopterotts, See 
« Nature »* (No. 496), Vol. xix., p. 582, April, 1879. 

8 Since this paper was read in March, 1879, Mr. Scndder has re-described 
all the known species of fossil cockroaches from Europe and America in a 
very long and elaborate paper, published in the " Memoirs of the Boston 
Society of Natural History '* (Vol. iii., pt. 1, No. 3, antea cit). With the 
exceptions of Tischheiniy latinervis, and granosuSf the two first of which are 
still referred to the genus Blattinaj and the last named to the genus Polt/- 
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wemmetswetlerieims, Tischbeini, and Polyzosterites granosua from 
the neighbourhood of Saarbriick ; B, JRemigii and weissianay from 
Cusel and Brucken respectively ; B, didt/ma, Manebachensis, 
Goldenbergij latinervis, clathratay Mahri, and Fritschii, from 
Manebach ; B, euglyptica, affinisyflahellatay anthracophilay Dohmti, 
anagli/ptica, carbonarta, raasomay leptophlebica, pai^ulay spectabilis^ 
Geinitziy MUnsteriy productay Oei^mariy and reticulata, from Wettin 
and Lobejiin ; B, Dresdensis, from Klein-Opitz, near Dresden ; 
and B. Helvetica^ from Erbignon Valais, which according to Pro- 
fessor Heer ^ is the most ancient Swiss fossil animal known. 

The other Orthoptera from the European Coal Measures include 
Gryllacria lithanthraca ^ and Acridites formosus ' from the neigh- 
bourhood of Saarbriick; Pachytylopsis Peraenairei^ from the 
Belgian Goal-fields ; and one species of Phasmidce from the 
Upper Coal Measures of Commentry, which has been described by 
M. Charles Brongniart ^ and named by him Protophasma Dumasii. 
M. Brongniart observes of this species that it approaches Phaama 
vartegatum in its neuration. 

The only representatives of the Hemiptera from the Carbonife- 
rous rocks are Fulgorina (Fulgora) JEbersi ® and Klieveri ^ from 
Saarbriick, and Macrophlebium Hollebeni ^ from Mannebach. 

The Coleoptera are represented by one specimen — Troxttes 
German^ — from Saarbriick, and by traces of borings in petrified 
wood from the Carboniferous Limestone of Autun, which are 
believed by M. Charles Brongniart ^^ to have been made by a species 

zosteriteSy all tbe species have been distribnted by Mr. Scndder amongst 
new genera created by him, viz., Etohlatti/nay Qerdblattinay ^nthracoblatUna, 
Progonahlattina, PetrahlatUna, OryctohlatHna, and Hermatohlattina, 

i"Viertelj. Naturf. Gesellsch. Zurich," ix., 287, 291-293, 1864 j "Die 
Urwelt der Schweiz.," 1st edit. (529, Note), I866j and 2nd edit. p. 24, 
Zurich, 1879. 

* " PalcBontographica," Vol. iv., 1864 ; " Fauna Sarsepontana Fossilis,** 
Heft 1, p. 20, 1873. 

» Op. last cited, pp. 18-19. 

* "Ann. Soc. Ent. Belgique,'* Tomeiviii., 1876 (antea cit.), 

* " Compte-Bendu. Soc. Ent. Belgique," Serie 11, No. 47 (pp. 9-12), 
January, 1878 ; and " Annales des Sciences Naturelles,*' 6m« Serie, Tome 7, 
2.4, Article No. 4, 1878. 

* " PalsBontographica," Vol. xvi., 1869 ; " Fauna Sar. Fobs.,*' Heft 2, pp. 
28 80, 1877. 

7 "Neues Jahrbuch fur Min.," 1869 j Fauna Sar. Fobs ," Heft 2, p. 81, 
1877. 

« " Neues Jahrb.ftir Min.," pp. 168-168, 1869. 

» " Palaeontographica," Vol. iv., 1854 ; and " Fauna Sar. Fobs.," Heft J, p. 
7, 1873. 

w " Annales Soc. Ent. France,'* Vme Series, 1876. 
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of Hyle$inuB, Dr. Geinitz has also referred similar borings in 
fossil woody in the Coal Measures of Saxony, to a beetle which has 
been named bj Dr. Frio Xyloryctes planus, 

AMERICA. 
CARBONIFEROUS. 

The fossil insects obtained from the American Carboniferous 
rocks all belong to the Neuroptera and Orthoptera. 

The Neuroptera are represented by thirteen species, viz., 
Miamia Bronsoni^ and Dance^^ Creatotes lapidea,^ Henieristia 
occidentalie,^ Megathentomum puatulatumf Euephemerites simplex,^ 
gigaSj^ affiniSy^ and primordialia^ Lihellula (?) carbonaria^^ Hap- 
lophlebium Bameeii^ Paolia vetusta,^^ and Termes contusus^^. 

From the neuration of the wings of the species respectively 
belonging to the genera Miamia and Hemeristta, Mr. Scudder is of 
opinion that each represents a new family of Neuroptera, con- 
taining peculiarities, both of Neuroptera proper and Pseudo- 
Neuroptera, The species belonging to the genus Termes (T. cow- 
tusus) is especially interesting as being, I believe, the only fossil 
specimen of a white ant discovered iu America. Amongst the 
remains referred by Scudder to the genus Euephemerites is ** the 
well^ defined wing of an insect of marked simplicity " (E, primor- 
dialis), Mr. Scudder observes that in this ancient wing scarcely 
the slightest differentiation has begun. In this respect, there- 
fore, this wing differs from all others yet discovered ; for even in 

> " Silliman*8 Journal " (2), Vol. xxxvii., p. 84. 

« " Geol. Illinois," Vol. ill., p. 666. 

» Op. last cited, Vol. iii., p. 567. 

* " Sill. Jourl." (2), Vol. xxxvii., p. 34. 
» " Geol. 111./ Vol. iii., p. 570. 

• Op, last cited, pp. 472 and 57l. 2/*0 
f " Proc. Bost. Soc. Nat. Hist.," Vol. xir., p.-e^^ 1878. 
s '* Froc. Amer. Assoc. Adv. of Science," Vol. xxiv., p. llO ; and see 

" Geol. Mag." (No. 149), Vol. iii., N.S., p. 519, 1876. 

' Dawson B "Acadian Geology," p. 887, 1868; and *<Geol. Magaasine" 
(No. 89), Vol. iv., p. 886, 1867. 

" "SilUman'sJour."(8). 

" •*Proc. Bost. Soc. Nat. Hist.," Vol. xix., p. 54, 1878. 

»* Proc. last cited, p. 37. 
'IJJ^ ^.^^.:^ ^^^^^^^ ^t>^f.^Jtf ^'^'^ - "^^^.^yr^.^.^^.,... , 

^ ' ^ • Digitized by Google 
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those obtained from the Devonian rocks, the diflTerentiation of the 
wings is scarcely less perfect than in living insects. 

The fossil referred to the genus Lihellula is supposed to be the 
abdomen of a larval Dragon-fly ; but it appears to me to be so 
imperfect and fragmentary, that it is impossible to say to what 
insect it belonged. It is extremely improbable that this fossil 
should have belonged to the Odonata, which /although abundantly 
represented in the Jurassic rocks of Solenhofen, and also — though 
less conmionly — in the English Lias, are unknown in rocks of 
greater antiquity. 

The fossil named Haplophlehium Bamesii^ appears to have 
belonged to the Ephemeridce, and consists of a long narrow ^ wing, 
about three and a-half inches in length, so that the insect, when 
expanded, must have measured over seven inches, and have been 
much larger than any living species of that family. Mr. Scudder 
says of it — " The extreme simplicity of the neuration probably 
'^ places this insect among the Ephemerina, although the form of the 
" wing and the reticulation recall the Odonaia ; other features of 
'Hhe wing resemble the Odonata, and it is not impossible that 
*' Haplophlehium forms a synthetic type, combining essential 
** characters of Odonata^ and Ephemerina,'^ 

In alluding to the family (Ephemeridce) to which this gigantic 
species has been referred. Dr. Dawson observes — ** When we con- 
" sider that the larvaB of such creatures inhabit the water, and 
" delight in muddy bottoms, rich in vegetable matter, we can easily 
" understand that the swamps and creeks of Carboniferous Acadia 
** must have been especially favourable to such creatures, and we can 
*^ imagine the larvse swarming on the deep black mud of the ponds 
I** in these swamps, and furnishing- a great part of the food of the 
" fishes inhabiting them, while the perfect insects emerging from the 
" waters, to enjoy their brief space of aerial life, would flit in millions 
<< over the quiet pools and through the dense thickets of the Coal 
" swamps."* 

1 Dr; Goldenberg has placed this fossil in the extinct order Palaodioty' 
optera before referred to. " Fanna Bar. Foss.," Heft 2, 1877. 

' See plate xvii.» fig. 1, 391, '* Geol. Mag.,'' September, 1867. See also 
" A Manual of Palaeontology,'* by Prof. AUeyne Nicholson, M.D., p. 186, fig. 
129; and Dawson's '< Acadian Geology,'* p. 387, 1868. 

» Dr. Dawson is of the same opinion. See ** Geol. Mag." (Ko. 39), Vol. 
iv., p. 386, 1867. 

* " Geol. Mag." (No. 39), Vol. iv., p. 386 (antea cit.). 
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With the exception of a cricket — Archegogryllus prisciui^ — and a 
supposed species of Mantis^ all the Orthoptera from the Garbonife- 
roas rocks of America (amounting to nineteen in number) belong 
to the BlattidcB^ (Cockroaches)i viz., Blattina venusta,^ Heerif 
BreUmenae,^ sepulta,'^ and fascigera,^ Mylacris anthracophilvm^ 
Fennsylvanicum^^ and Mansfieldi,^ Archymylacria acadicum^'^ and 
parellelum^ Necymylacris heros^^ and lacoanumP Lithomylacria 
angustumj^^ pittst(mianum^^ And simplex, Gerablattinahalteata^^ and 
Etohlattina Lesquereuxii}^ 

These seventeen species of Cockroaches have been arranged by 
Mr. Scudder" in two groups — MylacridcB and BlattinarioB'-in the 
first of which he has placed Bretonense, Heeri, Fennsylvanicum, 
Man^ldij heros^ angustum, Pittatonianum, lacoanum, simplex, and 
anthracophilum ; and in the second sepulta, acadicumy parallelum, 
Lesqtureuxii, fascigera, halteata, and venusta. With the excep- 
tions of venusta, Heros, parallelum, fascigera and sepulta, which 
were obtained from the Millstone Grit,^ all the other specimens 
were discovered in the Coal Measures. 



I "Proc Boat. Soo. Nat. Hist.," Vol. xi., p. 402. 
« " Geol. 111./' Vol. iii., p. 667. 

* Mr. Sondder has recently divided this family into two groups — 
MylacridoB and BlatUnaria. See " Mem. Bost. Soc. Nat. Hisfc.,** Vol. iii., 
pt i, No. 3, NoTember, 1879, imtea cit, 

* ** Owen's 2nd Bep. GeoL Arkansas," p. 314. 
« ** Can. Nat;" (N.S.), Vol. vii., p. 272. 

« Op. last cited, p. 271. 

7 " Proo. Amer. Assoc. Adv. Science," Vol. xziy., p. 111. 

* "Proc. Bost. Soo. Nat. Hist.," xix., pp. 238-239. 
» '* Geol. m.," Vol. iii., p. 568. 

w «*Mem. Bost. Soc Nat. Hisc," Vol. iii., pt. 1, No. 3, 1879. 

II ^. last cited. 

" »* Acadian Geology," p. 888, 1868 ; and " Mem. Bost Soo. Nat. Hist.," 
Vol. iii, pt. 1, No 8, <mteacit. 

*' Op, last cited. With the exception of B, venusta, Heeri, Bretonense, 
sepultaf and fascigera, Mylacris a/nth/racophilum, and Arohimylacris 
acaddcum, all these Blattidos have been described by Mr. Sondder in the 
** Mem. Bost. Soc. Nat Hist.,** Vol. iii., pt I, No. 8 antea cit, since the date 
at which this paper was read. 

" *• Proo. Bost. Soc. Nat. Hist.,** Vol. iii., pt. 1, No. 3 <mt4a cit. 

" Op. last cited, p. 36. 

NoTB. —411 the species described or re-described in the work last 
mentioned have been referred to genera which, with the exceptions of 
Mylacris and Archy mylacris, were previously uncreated. 



Digitized by VjOOQ IC 



16 H. G08S ON THE INSECT FAUNA OP 

DEVONIAN. 

The six oldest known fossil insects were obtained by Mr. 0. F. 
!Hartt, from the Devonian rocks of New Branswick. The locality 
in which they were found has been named by their discoverer 
** Fern Ledges," and is situated about a mile west of the town of 
Carleton, near St. John's. The rocks at this place are described 
as forming a series of ledges exposed on the sea shore between 
high and low water mark, and consisting of sandstone and fossili- 
ferous shales rich in plant remains. Some doubt as to the age of 
these rocks has been expressed by Dr. Geinitz,^ who considered 
them as probably belonging to the Carboniferous formation from 
the fact that one of the insects obtained from them was associated 
with a fern characteristic of that formation; but Dr. Dawson^ 
believes that from their containing beds richly stored with Devo- 
nian plants, and underlying unconformably the oldest portion of 
the Carboniferous series, they belong most unquestionably to the 
Devonian formation, and his opinion has been accepted by all the 
leading geologists in Europe and America. 

As these Devonian insects are the most ancient representatives 
of their Class yet discovered, they are especially interesting, and 
are probably worthy of a more detailed notice than has been 
bestowed in these papers on the majority of those obtained from 
more modem rocks. They have all been described ^ by Mr. 
Scudder, and respectively named by him Xenoneura anttquorum^ 
Gerephemera aimplexy Flatephemera antiqua^ Lithentomum Harttii, 
DyBcritvs vetitstus, and Homothetua fossilis. 

Xenoneura antiquorum and Gerepheniera simplex were obtained 
from a lower portion of the shales than any of the others, and are 
therefore, presumably, the oldest of the six. The first-named 
fossil, X. anttquofmm, appears to be the basal portion of a small 
wing, which was probably about two inches in expanse. From the 
peculiar nature of its neuration Mr. Scudder is of opinion that it 
represents an extinct family of Neuroptera, and probably belonged 

1 ''Sitzangsb. der Natnrf. Gesellsch." Isis, Dresden, 1866. 

« « Geol. Mag.," Vol. iv., p. 386, 1867. 

* See Bailey's '* Observations on the Geology of Southern New Brans, 
wick," Appendix A., pp. 181-141, 1866 j "Geol. Mag.," Vol. v., pp. 176- 
176; Vol. iv., pp. 387-388; ** Acadian Geol.,*' a/ntea oit, p 626; and 
Dana's " Manual," antea cit, p. 273-274. 
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to a group constituting a synthetic type between the Orthoptera 
and Neuroptera. He observes that the most striking peculiarity iI^ 
this specimen is the development of apparently independent vein- 
lets, forming portions of concentric rings, at the base of the wings, 
which he compared to the stridalating organ of some male saltato- 
rial Orthopteron. Dr. Dawson,^ in alluding to this peculiarity in 
^this specimen, remarks that '^ nothing is more curious than the 
^* apparent existence of a stridulating or musical apparatus, like that 
** of the cricket, in an insect otherwise allied to the Neuroptera, 
" This structure also,*' continues Dr. Dawson, " if rightly inter- 
** preted by Mr. Scudder, introduces us to the sounds of the Devonian 
'* woods, bringing before our imagination the trill and hum of insect 
^^ life that enlivened the solitudes of these strange old forests."' 

The second specimen, O, simplex, consists of a fragment of the 
tip of a large broad wing, which appears to have belonged to a 
member of the Ephemenna. 

The third specimen, P, anftqua, is believed to be a portion of 
the upper wing of a gigantic species of the Ephemerina, which 
must have measured five inches in expanse of wings, and from its 
combination of peculiarities' of structure now only found in 
different groups must also be regarded as a ** synthetic type." 

The fourth specimen, L, Harttii^ is supposed to be a portion of 
the lower .wing of a Neuropterous insect, measuring about three 
and a-half inches in expanse of wings, and allied to the Sialtna, 
but not belonging to any family represented among existing forms. 

The fifth specimen, D, vetuatus, is represented by so small a 
fragment of a wing that Mr. Scudder considers it impossible to 
determine the approximate size of the insect, or the family to 
which it belonged, though its characters are clear enough to show 
it was Neuropterous, and to distinguish it with certainty from the 
other specimens. 

The last specimen, H, fossiliSy consists of the greater portion of 
the upper wing of an insect, which Mr. Scudder believes to be the 
representative of another new family of Neuroptera, " synthetic in 
nature, combining features of the Odonata and Sialtna ;" and he 

* See plate xvii., "Geol. Mag.," Vol. iv., p 390. 

« ** Geol. Mag.,*' Vol. iv., p. 387, 1867 ; and " Acadian Geology," pp. 524- 
525, antea cit. 

• Mr, Scndder observes of this specimen — " The intercalary nervnles which 
in Ephemerina generally originate independently, arise here from a bent 
cross-vein mach as in Odonata.^* ** Geol. Mag," Vol. v., p. l75, 1868. 
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adds tbat though it is in a mutilated condition the extent and 
character of every principal nervure can be determined. 

The most noticeable peculiarity of this specimen appears to be a 
heavy cross vein near the base of the wing — between the principal 
middle nervures — and from which cross vein new prominent veins 
take their rise. 

Although these Devonian insects are the oldest specimens yet 
discovered, the families to which they belonged had doubtless 
existed for ages ; and it must not be assumed that even their 
family types necessarily, or even probably, represented the earliest 
forms of insect life. In all other classes of the Animal Elingdom^ 
with whose fossil remains we are acquainted, as well as in the 
Vegetable Kingdom, the simpler forms precede the more highly 
organised. There seems no reason for supposing that the Insecta 
formed any exception to this rule, and we may fairly assume that 
the earliest types of this class were likely to have been larger in 
size, simpler in form, and less specialized than these remarkable 
Neuropteroid insects of the Upper Devonian period; and that they 
had probably existed for ages before that epoch, as had representa- 
tives of the Cruatacea^ the MoUusca, and even .the Vertehrata?- 

Beasoning from the analogy which one may assume to exist 
between the Insecta and other Classes of the Animal Kingdom in 
progressive development, it seems highly probable that further 
researches in earlier Devonian strata, and possibly in rocks of even 
greater age (Silurian), may bring to light more ancient forms of 
insect life than any yet discovered. 

The appearance of insects on the Earth was probably synchronous 
with that of land plants,^ and as remains of this division of the 
Vegetable Kingdom have been discovered in rocks belonging to 
the Upper Silurian ^ period, the existence of a land flora, ages 
before the date at which these Devonian insects lived, is proyed. 
The fact of the existence of land plants ^ at as early a date as the 

* The oldest known type of fishes is described by J. W. Salter, P.Q.S. 
in the '* Annals and Mag. of Nat. Hist./' Vol. iv., 1869. 

' It is not impossible, however, that insects may have appeared before 
land plants, which were not absolntelj necessary to the existence of g^oupa 
similar in their natnre to the Odonata and Ephemerinaf which are essentially 
camivorouB and aqnatic in their early stages. 

* Dana's " Manual of Geology," antea cit., p. 245 ; and " The Origin of 
the World,' by Dr. Dawson, F.B.S., p.'&SO, London, 1877. 

* **In the Upper Ludlow beds (Silurian Period) occur seed T-essels 
called Pachytheca by Hooker, and also fragments of stems supposed to be 
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close of the Silnrian period appears to me to be an additional 
reason to those preyionslj given for assuming the probability of 
the first appearance of insects at a much earlier age than that of 
the Devonian shales at " Fern Ledges." 



I have, I believe, enumerated all the known fossil insects 
which have been obtained from the Palaeozoic rocks of the 
United Kingdom, and the Continents of Europe and America. 

The 122 species which have been named and described are 
Geographically distributed as follows : — 

From the United Kingdom^ . < 5 
„ Continent of Europe . 79 

9, ,, America . 88 

Total . 122 
The Geological distribution of these fossils is as follows : — 



From the Permian 

rt Carboniferous 
„ Devonian 



Total 



13 

103 

6 

122 



CONCLUSION. 

Having in this and the two^ preceding papers called attention to 
those formations of the Post Tertiary, Tertiary, Secondary, and 
Primary Periods, from which insects have been obtained, and hav- 
ing enumerated the Orders, Families, Genera, and, in many cases, 
the species to which these fossils have been referred, I propose to 
offer a few suggestions, as to some of the conclusions which may be 
arrived at, from a consideration of the facts which have been adduced. 

those of Lycopods (ground pines). In Germany, at Lobenstein, and at 

Hostin in Bohemia, Lycopods of the Lepidodendron family occnr 

Besides these flowerless species (Cryptogams), others of genera of the 
pine tribe — the lowest division of flowering plants (Phenogams) — are 
supposed by Dawson to have existed, and he has referred pieces of car- 
bonised wood from the Upper Lndlow beds to the genns ProtO'tasoUes^* 
(irpwroT first, and taxus yew tree). Dana's *' Manual of Geology,'* omtea 
ciUf p. 245. 

^ There are, I believe, several species in the collections of the Bev. 
P. B. Brodie and others which have not yet been described. 

» See " Proc. Geol. Assoc.,'* Vol. v. (No. 6), pp. 282, 343, April 1878 ; and 
Yol. vi. (No. 3), pp., 116-160, July 1879. 
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Let 118 consider (firstly) what information is afforded by 
Palaeontology on the questions of the origin and progressive 
development of insects ; the order of the apparition of the various 
groups on the Geological horizon ; the antiquity of many of their 
existing genera ; and (secondly) what inferences may be drawn as 
to the land and fresh water conditions of the Earth, of its climate and 
vegetation in any former Period, and of the contemporaneous 
existence of other Classes of the Animal Kingdom from a study of 
the fossil insects of such Period. 

Before proceeding to show what evidence has as yet been 
furnished by Palaeontology, in support of the opinions of many 
Biologists, as to the evolution or gradual progression of the existing 
Orders of Insects from some primitive type, it will be necessary to 
refer briefly, to the writings on this subject of Prof. Haeckel, Dr. 
Fritz MuUer, and Sir John Lubbock. 

Prof. Haeckel and many other Biologists are of opinion that the 
Crustacea, Myriopoda, Araohnida, and Insecta, must have had a 
common ancestor, from which the Ctmstacea first, and through it, 
the other Classes of the Arthropoda are descended. 

Dr. Fritz MuUer^ is of opinion that the water-inhabiting and 
water-breathing Crustacea, must be regarded as the original stem, 
from which the other terrestrial Classes of the Arthropoda, with 
their tracheal respiration, have branched off. 

Sir John Lubbock,^ writing on the origin and metamorphoses of 
Lisects, observes — "there are good g^rounds for considering 
** that the various types of insects are descended from ancestors 
" more or less resembling the genus Campodea,^ with a body divided 
" into head, thorax, and abdomen ; the head provided with month 
" parts, eyes and one pair of antennae; the thorax with three pairs of 
" legs ; and the abdomen, in all probability, with caudal appendages. 
" If these views are correct the genus Campodea must be regarded as 
" a form of remarkable interest since it is the living representative of 
"a primaeval type from which not only the Collembola&nd Thysanura, 
*• but the other great Orders of insects have derived their origin." 

I have felt great reluctance in giving garbled extracts from the 
works of these eminent authorities, and venturing to allude to their 
opinions in so cursory a manner ; but as some excuse for doing so I 

^ "Pacts for Darwin" (translated from the German of Dr. Fritz Muller, 
by W. S. Dallas), Chap, xi., p. 120, 1876. 

s « On the Origin and Metamorphoses of Insects," by Sir John Lnbbock, 
Bart, M.P., F.R.S., Oh. v., p. 92, 1874. 

* An existing genns belonging to the order Thysanura, 
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t^ould observe that it is • not within the scope of this paper to 
discuss the questions of the probable origin and progressive 
development of insects from Biological data, but merely to call 
attention to such facts, bearing on the subject, as have been ob- 
tained by the researches of the Geologist and Palaeontologist; 
which facts would, however, be scarcely intelligible in their appli- 
cation, without at least an allusion to some of the opinions, before 
quoted, on these questions. 

It must be admitted that, up to the present, we have no record of 
the discovery in any rocks — even in the most ancient — of any 
forms of insects which are, at first eighty connecting links between 
existing types and simpler organisms. On this point Sir John 
Lubbock observes,^ that " the earliest known Neuroptera and 
** Orthoptera, though in some respects less specialized than existing 
" forms, are as truly and as well characterized insects as any now 
" existing ; nor are we acquainted with any earlier forms which in 
" any way tend to bridge over the gap between them and lower 
** groups, though, as we shall see, there are types* yet existing which 
** throw much light on the subject." 

Even apart from the opinions of the distinguished Biologists be- 
fore quoted, it would be unreasonable to suppose that the oldest 
known Neuroptera and Ortkoptera — even though many of them are 
less specialized than existing forms — represent the earliest types of 
the Class to which they belong ; and we may confidently expect that 
with the progress of Geological research in the Devonian, and very 
possibly in the Silurian^ formations, traces of the former existence 
of winged insects, simpler in form, and even more generalized in 
structure than any yet discovered, may be brought to light. 

Making due allowance for the comparative shortness and incom- 
pleteness* of the Geological record, the opinions of Biologists on 

1 " On the Origin and Metamorphoses of Insects,'* Ch. v., p. 86, anteacit. 

* i.e. Campodea, referred to on the previous page. 

* Eemains of land plants have been discovered in rocks of Lower Silurian 
age. 

* Mr. Darwin's remarks on this point are especially apt — " I look at the 
geological record as a history of the world imperfectly kept, and written in 
a changing dialect j of this history we possess the last volume alone, relat- 
ing only to two or three countries. Of this volume only here and there a 
short chapter has been preserved ; and of each page only here and there a 
few lines. Each word of the slowly changing language more or less 
different in the successive chapters, may represent the forms of life which 
are entombed in our consecutive formations, and which falsely appears to us 
to have been abruptly introduced." " The Origin of Species,** by Charles 
Darwin, F.R.S., 6th edit., p. 2b9. 



Digitized by VjOOQ IC 



22 H. GOSS OK THE IKBECT FAUNA OP 

the subject of the progressive development of the various Orders of 
insects, seem to be borne out by the results of such Palaeontological 
researches as have yet been made ; and we find that the relative 
subordination of the existing groups is pretty much in accordance 
with the order of their Geological succession, the simpler forms 
preceding the more highly organized. Some of the oldest known 
insects were, as we have seen, much less specialized than those of 
the present day, and many of them combined peculiarities of 
structure now characteristic of separate Orders, such as combina- 
tions of characters of Neuroptera and Orthoptera, of Neuroptem 
and ffemiptera, or of Neuroptera proper and Pseudo-Neuroptera. 

These synthetic types, however, were associated with representa- 
tives of the most recent forms, and even some of the Devonian 
Insects — the most ancient known — are, according to Mr. Scudder,^ 
to be " referred with very little question not only to the Neuroptera, 
<^ I ** but even to a particular family of Neuroptera now existing — the 
^ -^ I ^* M*y fli^s. Indeed, the presence, at the apparition of a given 
I " group, of modem types side by side with those which elude our 
'* classification of existing forms is one of the peculiar problems of 
" PalaBontology.'* 

Notwithstanding the occurrence of recent types in the most 
ancient rocks, the rule that the simpler forms precede the more 
highly organized, holds good in the main, the oldest Neuroptera 
being represented, almost invariably, by species with incomplt^te 
metamorphoses, and the oldest Orthoptera including — with the ex- 
ception of a few PhasmidcB and Gryllidce — hardly any species, 
except BlattidcBf which are more numerous than all the other 
PalsBOzoic Insects. 

The great rarity of the remains of the Hemiptera and Coleoptera 
in the Palaeozoic rocks prevents us from ascertaining whether they, 
like the Neuroptera and Orthopteia, were chiefly represented at this 
early period, by their lowest^ families. 

The scarcity of representatives of these two Orders in Palaeozoic 
rocks can, I think, only be explained on the hypothesis that they 

1 ** Mem. Boat. Soo. Nat. Hist," Vol. iii., pt. 1, No. 2, 1879. / /-> 
' Since writing this 1 have read Mr. Scudder's remarks on the Palseozoio 
Hemiptera^ which are as follows r-"— " We may glean still another fact from 
the scanty data the rocks afford us concerning the early types of Insects. 
All the Bemiptera of the Palaeozoic rocks belong to the Homopterous division 
of the snb-Order, indicating what is generally conceded, that this division 
is lower than the Heteroptera, which first appeared in the Jura.** *' Mem. 
Boat. 8oc. Nat. Hist.," Vol. iii., pt. 1, No. 2, antea cit. 
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niade their appearance much later than the Neuroptera and 
Orthoptera ; had they been fully developed at as early a period /as 
the two Orders last named, their remains would certainly have been 
preserved at least as commonly as remains of those Orders. This 
is especially true of the Coleoptera, which, from the hardness of 
their elytra, are capable of preservation under much less favourable 
conditions than is requisite for the preservation of insects of most 
orders ; and in the rocks of the Secondary and Tertiary Periods, 
fossils of this Order of Insects are, as a rule, far more abundant 
than those of any other Order of Insects. 

As we have seen, only two species of Coleoptera are known from 
the Palaeozoic rocks, and only three from the Trias ; but from the 
Rhoetics several are recorded, and from the Lias great numbers 
have been obtained ; and from this remote period to the present 
time the Coleoptera appears to have been a dominant Order, though, 
as previously observed, representatives of this class have, from 
their nature, doubtless been preserved in much greater numbers 
than insects of most Orders, and may thus appear to have been 
comparatively more abundant than they really were. 

Eeturning to the Hemiptera — it will be remembered that only 
three species of this Order are recorded from the Carboniferous 
rocks, and two from the Permian. No species of this Order have 
yet been discovered in the Trias, but a few are recorded from the 
English Lias, and several from the Lias of Schambelen. 

One or two supposed species of Diptera}- are recorded from the 
English Lias, but no remains of this Order are known from any 
Continental formations older than the Solenhofen slate. Both this 
Order and the Hymenoptera appear to be sparingly represented 
in the Purbecks ; but it is not until we reach the formations 
of the Tertiary age that we find either of them generally 
distributed or abundantly represented. As Prof. Heer observes — 
the date of the appearance of these Orders must have depended 
upon the state of development of the vegetable kingdom, and 
insects which resort to tlowers for their nourishment, could not 
have existed prior to the period at which the dicotyledonous plants 
attained a high stage of perfection. 

The most modern Order is apparently the LepidopUra^ no remains 
of which are recorded from any strata older than the Stonesfield 

* Of one of them Prof. -Westwood observes — " Seems like the body of 
a Tipnlideous insect." Of another fragment he says, " May possibly be 
VipteTo%is allied to Asilm" Brodie's " Fessil Insects," p. 128. 
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slate. From this formation, as I have already noticed in mj 
second^ paper, remains of two Lepidopteroua (?) insects have been 
obtained, one of which has been described and figured by Mr. 
Butler in his " Lepidoptera Exotica'* as Paleontina OoliUca. 
The question of whether or not this fossil should be referred to the 
Lepidoptera^ or to the HemipUra (Homoptera), haying been dis- 
cussed at some length in the paper last mentioned, I shall not 
further allude to it. 

.With the exceptions oi Paleontina Oolitica, of two Lepidopteroua^ 
insects from the Solenhofen- Slate, and the two very' doubtful 
fragments from the Purbecks, we have no record of the discovery 
of any well authenticated fossil insects of this Order from older 
strata than the upper division of the Lower Tertiaries. From 
formations of this period about twenty-six species of Lepidoptera 
(exclusive of those found in Amber), have been recorded, namely, 
four from strata of Upper Miocene age, eight from the Middle 
Miocene, four from the Lower Miocene, and ten (five Rhopaloeera) 
from the Upper Eocene. Of these twenty-six species of Lepidop- 
tera, ten have been referred to the Rhopaloeera (or Butterflies), 
and the remaining sixteen to the Heterocera (or Moths). 

Of the ten species of butterflies, five have, as I remarked in my 
first paper, been obtained from formations of the Upper Eocene 
period, but none have been recorded from older strata of the 
Tertiary Age. 

From the evidence at present obtained by Palieontology, it 
appears that the Neuroptera is the oldest of the existing Orders ; 
that it was followed by the OrthopUra, and that these two Orders 
included almost all^ the insects of the Primary or Palaeozoic 
period, towards the close of which the Hemiptera and Coleoptera 
began to appear ; that comparatively early in the Secondary or 
Mesozoic Period, the two last named Orders became abundant and 
widely distributed, and somewhat later were followed by the 
Diptera, and some families of the Hymenoptera; and, further, 
that towards the close of this period other families of the Hymen- 

* See " Proc. Geol. Assoc./' Vol. vi., No. 3 ; pp., 126 and 127. July, 1879. 

* Sphinx Snelleni and Pfeudosirex Darwini. 

* CyUonianum BoiaduvaUanwn and C, Hewitsonianum, 

* It mast, of course, be understood that those ancient types, which, 
from their combination of the characters of two or more orders or families 
of insects, have been placed by Dr. Goldenberg in the extinct order 
CPalaodictyopteraJ before referred to, are excepted from this general, 
ization. 
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optera — ^including the Bees — appeared, and were accompanied, or 
immediately followed, by the Lepidoptera, which last Order, how- 
ever, does not appear to have been thoroughly established much 
before the close of the Eocene Division of the Tertiary Period. 

In attempting to arrive at any conclusion as to the origin and 
evolution of Insects, and the order of their Geological succession, 
from a consideration of the facts derived from Palaeontology, the 
shortness and incompleteness of the Geological record must always 
be borne in mind, and, as Mr. Darwin^ remarks, " The crust 
^* of the earth, with its embedded remains, must not be looked at 
*' as a well filled Museum, but as a poor collection made at hazard, 
" and at rare intervals." 

The force of these observations is especially felt in the particular 
branch of Palaeontology which is the subject of these papers. 
Although, as we have seen, fossil insects have in certain strata, 
and in a few widely scattered localities, been obtained in con- 
siderable numbers, they appear to be, as a rule, extremely rare ; 
and consequently afford but few data on which to base satisfactory 
generalizations as to their probable origin, order of succession, and 
geographical distribution in former ages. 

The course of progression through which insects are considered 
by many Biologists to have attained to their present condition, and 
the primary relations of the various Orders, have been fully dis- 
cussed by Sir John Lubbock,^ Mr. Darwin,* Professor Haeckel,* 
Dr. Fritz Miiller,« Dr. Packard,^ Mr. Scudder,^ and others. 

The great antiquity of many of the existing genera of insects, 
as compared with that of the genera of the Vertebrates, and the 
very small amount of change^ which has taken place in many of 

1 ** The Origin of Species," Ch. xiv., p. 487 (1869). 

3 ** On the Origin and Metamorphoses of Insects,*' antea cit, 

* '* The Origin of Species," Antea cit, 

* See " The History of Creation ** (an English translation of " Nat&rliche 
Schdpfnngsgeschiohte'O by Dr. Ernst HaecVel, 1874; the translation re- 
vised by Prof. E. Ray Lankester, 1876. 

* *< Facts and Argnments for Darwin " (translated from the German, by 
W. 8. Dallas, 1869). 

< ** Embryological Studies on Hezapodonfi Insects," Mem. Peabody 
Academy of Science, Vol. v., pt. 1, No. 8. ** On Synthetic Types in In- 
sects.*' Bost. Jourl. Nat. Hist., Vol. vii , 591-2 ; and '* Guide to the Study of 
Insects," 1869. 

f " The Early Types of Insects." Mem. Bost. Soc. Nat. Hist., Vol. iii., 
pt. l,No. 2, 1879, 

* ** The general type of wing straciure in insects has remained unaltered 
from the earliest times." See the paper last cited, p. 21. 
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them during the Geological record, is very remarkahle. The tmth 
of this must be apparent to any one who compares a list of the 
fossil insects of any Period with a list of the fossils of almost any 
other Class of the Animal Kingdom, which existed daring the same . 
Period. If we take any Order of insects — say the Coleoptera — and 
enquire what families of that Order were represented in the " Pur- 
becks," we shall find BuprestidcB^ Carahidm, CurculionidcBy Chryso- 
melidcBy Elateridce, Canthartdoi, TenebrionidcB, &c. Now all these 
are existing families, represented at the present day by a great 
number of species. In what other division of the Animal Kingdom 
— at any rate amongst the Vertebrata — should we find so many 
families which existed during any part of the Jurassic Period 
represented at the present day ? 

Compare the fossils of the English Lias with the existing 
Orders of the Animal Kingdom. It will be seen^ that the insect 
remains of this period have been referred to species distributed 
amongst the CarabidcB, Telephoridas, ElateridcB, Curculionidce, 
Chryaomelidas, BlaitidcB, and GryllidcBj all of which families are 
represented at the present daj ; but, with regard to the Vertebrata^ 
where are the representatives at the present day of the Saurians, 
the flying lizards, and othei^ gigantic reptiles of the Lias ? '^ When 
we consider," says Mr. Alfred Russell Wallace,^ 'Hhat almost the 
" only Vertebrata of this period (i.«., the Lias), were huge Saurian 
" reptiles like the IcthyosauruSy PlesioaauruSy and Dinoeaums, with 
** the flying Pterodactyles, and that the great mass of our existing 
« genera, and even families of fish and reptiles, had almost certainly 
^' not come into existence, we see at once that the types of insect 
'' form are proportionately far more ancient. At this remote epoch 
•' we find the chief family types (the genera of the time of Lin- 
^* naBUs) pefecily differentiated and recognizable." 

I will now endeavour to suggest a few of the most important 
conclusions bearing upon the land and fresh-water conditions of the 
Earth in former ages, which may be arrived at from a study of 
fossil insects. 

From the fact that some insects are aquatic, and some terrestrial, 
and that some are carnivorous, some herbivorous and some pre- 

1 See list of species at the end of the 2nd paper. " Proo. Qeoi. Assoc.," 
Vol. vi., No. 3, July, 1879. 
s «< The Geographical Distribation of Animals, ' Vol. i., p. 167, 1876. 
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daceons in their habits, it is evident that the preyalence of the 
remains of any group or family of animals of this Clas^, in a 
fossil state, furnishes an important clue to a knowledge of the 
land and fresh-water conditions of the Earth, and of its climate aad 
vegetation during the period of their existence ; and Sir Charles 
Lyell^ has remarked "that if this Glass of the Invertebrata were 
*' not so rare and local, they might be more useful than even the 
" plants and shells in settling chronological points in geology." 

Where we find aquatic insects fossilized in large numbers in any 
strata, we necessarily infer the presence of rivers or fresh-water 
lakes ; and the discovery of the remains of numbers of herbivorous 
insects in any formation certainly implies the former prevalence 
of a more or less luxuriant vegetation. 

Fossil insects also furnish some evidence as to the contempo- 
raneous existence of other Classes of the Animal Kingdom ; for 
instance — the discovery in the Swiss Lias of the remains of copro- 
phagous beetles, whose representatives of the present day are found 
in the dung of cattle, leads to the inference of the contempora- 
neous existence of some species of Mammalia, even although no 
traces of them have been detected in that formation ; and the 
Bev. P. B. Brodie observes that, "the presence of insects in 
" any formation shows that there must have been animals which 
" preyed upon them, remains of which have been discovered in the 
" Oolite (including therein the Purbecks), wherein we have insec- 
" tivorous mammals." 

Finally, I would observe that the conclusions arrived at by Prof. 
Heer,^ from a study of the fossil flora of Europe, as to the various 
changes of climate which the Continent has undergone in past 
ages, have been, to a great extent, confirmed by his subsequent 
examination of the fossil insects of Europe, and a comparison of 
their families, genera, and species, with those of the existing insect 
fauna and their geographical distribution. 

* " Elements of Geology," 6th edit., p. 256. 

' ** Untersuchungen neber das Elima nnd die Vegetations Yerhaltnisse 
des Terti&rlandes.'* Winterthor, 1860. See also the French translation, by 
Dr. Gaadin, ** B«cherohes sur le Climat et la Vegetation da Pays Tertiaire." 
Paris, 1861. 

[NoTK.— For list of Palaoozoic Insects, see next page.] 
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A LIST OP INSECT REMAINS DISCOVERED IN THE 
FORMATIONS OF THE PALiEOZOIO PERIOD. 

EUROPE. 

GREAT BRITAIN. 

Gabbonifbroub. 

Prom the Ironstone of Coalbrook Dale, Shropshire. 

Okthoftsba. 
Gryllaorifl (Corjdalis) BrongniartL 

COLEOFTERA 

Gnrcnlioides Anstioii. 
Prom the Coal Measures on the north bank of tlie Wear, oppo- 
site Glaxheugh, near Sunderland. 

Obthoptbba. 

Phasmidap ? (supposed speoies of). 

Blattidiom mantidioides. > 

Prom the Scottish Coal-fields in the neighbourhood of Glasgow. 

Okthopteba. 
Lithomantis carbonarins. 

CONTINENTAL EUROPE. 

PERMIAN, OR DYAS. W 

From Schwarzenbach, Birkenfeld, Cassel. 

PaIuBODICTTOPTEEA. 

Engereon Bdckingi. 

Hemiftsra. 
Falgorina (Folg^ra) Ebersi. 

From Stockheim, Bavaria. 

Paljsodicttoptera. \ 

Ephemerites Bilckerti. 

Obthoptera. 
Blattina BiiokertL' 
From Weissig, Saxony. 

Obthopteba. 
Blattina Weissigensis.' Blattina anthraoophila (flabellata).' 
„ porrecta.* „ oarbonaria.* 

„ didymaCsopita). „ Mahri. 

1 Beferred by Scndder to the genns Mohlattma, 

> „ „ „ Afdhraeoblattina. 

» „ „ „ JStoblattina, 

4 „ „ ., Anthracoblattina, 
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'From Lebach, near Saarbriick in the Rhenisb Provinces of 
Prussia. 

Obthoptera. 

Blattina lebaohensis.^ 

„ graoilis.' 

HSMIFTSRA. 

Folgorina (Folgora) lebaohensis. 

CARBONIFEROUS. 

From the neighbourhood of Saarbriick, in the Rhenish Provinces 
of Prussia. 

Pal^odictyopteea, 
Dictyonenra libelloloides. Diotyoneora elongata. 

„ anthraoophila. ,, SohTnitaii. 



99 lonnoBa. 


t, obBoleta. 


„ Deoheni. 


99 Hnmboldiiana. 


„ elegans. 






NSUROFTERA. 


Termes Heeri. 




„ afl&nis. 


Termitidiam amisanm. 


99 Hageni. 
„ Buohi. 


99 rogOBom. 




Orthoftira. 


Gryllaoris lithanfchraca. 


Blattina scaberata.* 


Aoriditea formosiis. 




„ oarbonatns. 
Blattina primadva.' 
„ labaohensis.' 


9, Bemigii.y 
9, weissiana.' 
„ Tisohbeini. 


9, winteriana.^ 
„ intermedia.' 


99 venosa. 
Polyzosterites granosna. 



Hbmiptbra. 
Fnlgorina (Falgora) ebersL Falgorina (Folgora) klieveri. 

GOLSOFTERA. 

Troxites Germari. 



■i 

i 



1 



Beferred by Soadder to the genus SermatohlatUnam 
« „ „ „ Petrablattina, 

* Beferred by Soadder in bia reoent paper in the ** Mem. Boat. Soc. Kat. 
Hi8t.9" Vol. iii.9 pt. 1, No. 3, to the genua Moblattiria, 

* If 99 >» Anthracohlattina, 
» „ ,9 ff Oeraibiattma, 

' ff , fj 19 Hermatohlattinii, 

f „ „ „ Anthracoblattina. 

* ,9 .9, „ Oerablattina, 
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From Manebach, near Ilmenau, in Saxe Weimar. 

Orthoptera. 
Blattina didyina.i Blattina Mahri.* 

,, Manebachensis.' „ Fritsohii' 

,t Goldenbergi* „ latinerWs. 

f, olathrata.' 

Hemifteba. 
Maorophlebimn HoUebeni. 

From Wettin and Lobejiin, Prussian Saxony. 
Orthofteba. 



Blattina engljptioa.* 
„ affinis.* 
,, flab6llata.« 
,y anthracophila^ 
„ ^ Dorhnii* 
„ anaglyptioa.* 



Blattina carbonaria.* 
„ didyma.* 
„ mssoma.* 
„ leptophlebioa.* 
„ parvnla.* 



Blattina speotabilis.^ 
tf Qeinitzi,^ 
,, Mdnsteri.^ 



Orthoptera. 

Blattina produota.* 
' „ German.' 
,. retioolataJ 



From Elein-Opitz, near Dresden, Saxony. 

Orthoptera. 
Blattina Dresdensis." 

From Erbignon, Valais, Switzerland. 

Orthoptera. 
Blattina helvetioa.' 

From Sars-Longcbamps, Mons, Belgium. 

Pal^odictyoptera. 
Omalia macroptera. 

Neubopteba. 
Breyeria Borinensis. Termes ? (a supposed species of). 



\ 



^ Beferred by Sondder in his recent paper in the ** Mem. Bost. Soc. Nat. 
Hist./' Vol. iii., pt. 1, No. 8, to the genus EtoblaiMna, 
f, „ Oerablattina, 

„ „ JPtogonohlattina, 

„ Pf JEtohlattina. 

„ ,t AnthracoblatUna, 

„ ,, QerablaUina, 

f, „ Oryctoblattina, 

„ t, Antkracoblattina, 

tf „ JProgonoblattina, 



I 
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Obthoftbra. 
Paohytylopsis Persenairei. 

From Commentry, AUier, France. 

Obthoptera. 
Frotophasma Damasii. 

AMERICA. 
CARBONIFEROUS. 

From the neighbourhood of Sydney, Cape Breton. 

Pal^odictyoptera. 
Haplophlebinm Bamesii. 

Neuroptera. 
Libellnla (?) carbonaria. 

Orthoptera. 
Blattina Heeri.^ Blattina sepnlta. 

„ Bretonense.^ 

From Mazon Creek, and elsewhere, near Morris, Danyille, 
and Colchester, Illinois. 

Pal-«jodictyoptera. 
Paolia vetnsta. 

Neuroptera. 
Miamia Bronsoni* Creetotes lapidea. 

„ Banss.' Hemeristia ocoidentalis. 

Megathentomnm pnstnlatam. Euephemerites affiois. 

Enephemerites simplex. Termea oontnsus. 

„ gigaa. 

Orthoptera. 

Mantis ? (supposed species of). Lithomylacris simplex. 
Mylaoris anthracophilnm. 

From Cannelton, Beaver Co., and Pittston, Luzerne Co., Penn- 
sylvania. 

Neuroptera. 
Enephemerites primordialis. 

1 These two species hare been re-described by Mr. Sondder in the paper 
before mentioned (<* Mem. Bost. Soo. Nat. Hist.,'* Vol. iii.), and referred to 
the genus Mylacris, 

' Both these species have been referred by Goldenberg to the extinct 
order Palafodiotyoptera. 
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Obthopteba. 
Arohymylacris parallelnm. Lythomylacns angastnm. 

Mylacris Pennsylvaiiioiim. „ pitta tonlannm, 

,f Mansfieldi. Etoblattina Lesqaereoxii. 

Neojmylacris heros. Blattina faaoigera.^ 

„ laooanom. 

From Frog Bayou, Arkansas. 

Obthoptb&a. 
Blattina yeniiBta.* 

From Pictou, Nova Scotia. 

Obthopteba. 
Mjlacris aoadicum. 

From Tallmadge and Bellaire, Ohio. 

Obthopteba. 
Arohegogryllasprisoag. Qerablattina balteata.' 

DEVONIAN. 

From "Fern Ledges," near Carleton, St. John's, New 
Brunswick. 

Nbubopteba* and Psbudo-Neuboptbra. 
Xenonenra antiqaomm. Lithentomnm Harttii. 

Gerephemera simplex, Dysoritus yetnstnB. 

Platephemera antiqna. Homothetas fossilis. 

> Becently referred by Scudder to the genus Qerablattina, 

* „ „ „ Mohlattina, 

' A second specimen of this species is recorded by Scndder from Cass- 

ville, Western Virginia. 

^ These insects have been placed by Dr. Goldenberg in the extinct Order 

PaUeodictyoptera ; but Mr. Scudder considers Gk»ldenberg to have " gone too 

far " in referring them to this Order. 
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